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Cow-health, Antibiotics & Human health

Will the interaction be more important and
can breeding play a significant role?

Managing director, Sverre Bjgrnstad, Geno
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Why pay attention to this topic?

« Clear connection between product quality and human
health

« Foodborne diseases are a big concern
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Leading research to understand, treat, and prevent infectious, immunologic, and allergic diseases.
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Research Feature

MIAID-supported
researchers are seeki
new way to treat and
prevent botulism, a rai
but serious paralytic
illness caused by the
bacterium Clostridium
botulinum. Read more

Infectious diseases spread through food or beverages are a common, distressing, and sometimes life
threatening problem for millions of people in the United States and around the world. The Centers for
Disease Control and Prevention (CDC) estimates 76 million people suffer from foodborne illnesses

each year in the United States, accounting for 325 000 hospitalizations and more than 5,000 deaths.

Foodbome disease is extremely costly. Health experts estimate that the yvearly cost of all foodbaomne
diseases in this country is 5 to 6 billion dollars in direct medical expenses and lost productivity.

There are more than 250 known foodborne diseases. They can be caused by bacteria, viruses, or
parasites. Matural and manufactured chemicals in food products also can make people sick. Some

Related Links

diseases are caused by toxins (poisons) from the disease-causing microbe (germ). others by the
hurman body's reactions to the microbe itself. To better understand the epidemiology (study of
disease origin and spread) of foodborne diseases in the United States, 10 states across the country
are collecting annual data on the occurrence of new cases of the most common causes of bacterial
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Why pay attention to this topic?

« Animal welfare will become more and more of an issue
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Why pay attention to this topic?

« Development of resistance to antibiotics is a growing
challange

« Our sector’s reputation and ability to be competative
with substitutes

« Net profit for farmers — especially from a long term
perspective
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Regarding resistanse towards antibiotics;
Cows, Pigs, Veterinarians, Swedes, Norwegians and
Poultry.....
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Are you concerned about antibiotic resistant pathogenes?
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can produce meat to meet the demands of the American population is
through such means. Animal agriculture on this scale is by nature
completely unsustainable and we are only wasting time by trying to reform
an industry that cannot function without using the most wasteful, unethical

and unhealthy business practices.

If the FDA recommendations do any good, it will be through convincing the
average American that a diet free of animal products is not just good for the

animals, it's also good for their own health.

How many maore reports of this nature do we have to see before peaople on
a large scale start to realize how terrible the animal agriculture industry

truly is?

Fead more: bacteria, fda, livestock, antibiotics, animal welfare, pathogens
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Are you concerned about antibiotic resistant pathogens?
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A short history geno

« Staphylococcus aurus causes a lot of serious infections for both
animals and humans — but can be handled with antibiotics

« Meticillinrestitant Staphylococcus aurus - MRSA is a big challange
whenever it turns up

« MRSA has become more and more common the last 15 years, with
the Nordic countries and the Netherlands as exceptions

 Until the year 2000, MRSA was hardly found in animals except
when animals were infected by humans

« After 2000, dramatic change when MRSA was found in pigs and
veal-production in Europe

* In 2005, MRSA was isolated from a family of pig producers in the
NL

« After this, several surveys concluded that MRSA was wide spread
among pigs, pig farmers, calves, chickens, horses, dogs and rats

» Arecent study concluded that 10% of all incidents of mastitis in
Belgium were MRSA
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Compared to a Dutch teacher. How high is

the risk of a Dutch pig farmer having
MRSA?

« Therisk is 760 times higher for a pig farmer than an average
Dutch citizen

« This is why Dutch pig farmers who go to a hospital are now being
kept in isolation
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Why has the MRSA-clone been able to
spread?
1. MRSA-ST 398 is also resistant to tetracyclines, which are used a

lot, especially in pig production in many countries

2. Very common for many dairy farmers in Europe and America to use
Cloxacillin for treating dry cows. MRSA is resitant to cloxacillin

3. When competing bacterias are killed we actually tell the MRSA,;
"Here you are, the floor is yours”

4. MRSA-ST 398 is good at moving among species, going between
animals and humans and from human to human



Amounts, in mg, of veterinary antibacterial agents sold in 2007 per kg biomass of pig meat,
poultry meat and cattle meat produced plus estimated live weight of dairy cattle
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Selection experiments to see if selection €79

can be a significant tool for decreasing
mastitis and the need of antibiotics?

« Collaboration between Geno and Department of Animal,
Aquacultural Sciences, Norwegian University of Life Sciences
and 9 herds (agricultural schools)

« 2 selection groups

— In each herd approx same no. cows in the 2 groups in each
herd

« 1978-1989: High and low milk yield
HMY = High Milk Yield
= Low Milk Yield (control group)

« 1989 — High milk yield and low mastitis
(Based on HMY cows from the first experiment)

HPY = High Protein Yield
LCM = Low Clinical Mastitis
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Data

* Animal model
— 2.7 million first-lactation cows with data
— 3.3 million animals in the pedigree-file
» Selection experiment | (1978-1989)
— 2696 cows with EBV for CM
— 5 cow-generations
» Selection experiment Il
— 2826 cows with EBV for CM
— 5 cow-generations with completed first lactation
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Proven sires from Norwegian Red breeding
program

HMY:  The 3-7 highest ranking sires for milk yield each year (total
49 sires)

A group of sires with milk yield index around 90 in the progeny
test in 1978 and 1979 (total 21 sires)

HPY:  The 2 - 4 highest ranking sires for protein yield each year
LCM:  The 2 — 4 highest ranking sires for mastitis resistance each year

Proven sires from Norwegian Red active breeding program
used as sires —»

single trait selection (milk or mastitis) of sires pre-selected
for Norwegian Red’s breeding objective
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Genetic trends for clinical mastitis (CM) in
Norwegian Red and the 2 selection

experiments
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Mean EBV for clinical mastitis (CM) by birth year for the 2
selection experiments and the Norwegian Red population
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Mean frequency of clinical mastitis (CM) per cow-generation for groups of
cows selected for high milk production (HMP) and low milk production (LMP)
in experiment I, and groups selected for high protein yield (HPY) and low
clinical mastitis (LCM) in experiment II.
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Conclusions (Bjorg Heringstad, Geno/IHA)

» lllustrates the importance of a broad breeding goal
« The first dairy cattle selection experiment that includes direct
selection against mastitis
« Two groups with large genetic difference in susceptibility to clinical
mastitis
— Valuable genetic resource
— Of interest for research purposes
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Conclusions

» Selection for increased milk yield results in unfavorable
correlated selection responses in CM, KET, RP, LSCS, and
female fertility

« Considerable genetic response can be achieved for CM if
sufficient selection pressure is put on the trait

» Selection against mastitis = indirect selection for more robust
COWS
— Increased resistance to other diseases
— Reduced lactation mean somatic cell count
— Improved fertility

« Genetic correlations works as expected

— Unfavourable genetic correlation between milk production health
and between milk production and fertility

— Postive genetic correlation between health traits and between
helath and fertility
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Milk and dairy-production is now a good
position

» The world needs more milk — at least in a longer perspective

» (Good situation regarding animal welfare — compared with other
productions

 BSE-crises is about to become history

» Blue tongue is under control

« The discussion reg. milk, health, heart diseases and obesity is
about to turn in favor of the milk



Apenhet om kosthold
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Let’s work together to avoid antibiotics ° —

and resistance becoming the next negative
issue

« |t's proven that selection is a tool than can be used with more
power

* We need to focus on the topic because heavy use of strong
antibiotics can give a short term benefit for a few, while putting the
reputation for the hole industri at risk

* The Nordic countries has a unige position — let’s keep it this way

« Remember the Bathtub => Resitance is contagious and we’re in this
together
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Have a healthy glass of milk;-)
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