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The Future of Biotechnology in the Barnyard
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Summary

Since the onset of the modern era of
biotechnology in 1973, scientists have made
impressvedridesindeve oping new biotechnologies
for agriculture (reviewed in Metabolic Modifiers,
1994; Etherton et a., 2003). Biotechnologiesthat
enhanceproductivity and productiveefficiency (feed
consumed/unit of output) have been developed and
approved for commercial use. Technologiesthat
improve productive efficiency will benefit both
producersand consumers becausefeed provision
congtitutesamajor component (about 70%) of farm
expenditures. Advancesin biotechnology research
haveallowed impressiveimprovementsto bemade
indiagnogtic gpproaches, increasing microbia safety
of food and improving animal hedlth (reviewedin
Ethertonet d., 2003). Theapplication of genomics,
or the study of how genes (DNA) are organized
and expressed, and bioinformatics in animal
agriculturewill provide new genetic markersfor
improved selection of all livestock species.
Biotechnology a so offersconsiderable potential to
animal agriculture asameansto reduce nutrients
and odorsfrom manure aswell asthe volume of
manure produced. Development and adoption of
these biotechnologies will contribute to a more
sustainableenvironment.

Advancesin plant biotechnology also have
had ahuge positiveimpact on society. Animpressve
number of geneticaly modified (GM) plant varieties
have been developed with improved qualities,

including enhanced tolerance of herbicides,
protection against viruses and insect pests, and
beneficial modificationsin nutrient profile (visit
AGBIOS at http://www.agbios.com/
dbase.php?action=Synopsis for additional
information about GM crops, and a listing of
approved biotech cropsintheU.S). Presently, 74
different biotech crops have been gpproved for use
intheU.S.

The discovery and development of new
animal and plant biotechnologies are part of a
continuum leading to the commercialization of
agricultural biotechnology products. Inorder to
enter the marketplace, new anima biotechnologies
arerigoroudy eva uated by the appropriatefedera
regulatory agenciesto ensure efficacy, consumer
safety, and animal health and well being (FDA,
2006). Inorder to benefit agriculture and society,
products of biotechnology must be accepted by
consumers. Centra to consumer acceptanceisthe
need to provide effective population-based
education programsto enhance public understanding
of biotechnology, aswell asthe benefitsthat are
realized by adopting products produced by
agriculturd biotechnology.

Despite some of the most remarkable
scientificachievementsinthehistory of lifescience
research, apublic discussion still continues about
the need for and safety of “biotechnology in the
barnyard” (see articles posted at http://
blogs.das.psu.edu/tetherton/). A recent focal point
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hasbeentheattack onrbST useinthedairy industry,
andthemarketing effortsdriven by someinthedairy
industry to promoterbST-freemilk. Theintentis
clear —therearethosein the dairy industry who
seek to differentiate milk and dairy productsinto
threeniches. conventiond, roST-free, and organic,
and s thelatter two productsfor agppreciably more,

Theongoing public discussion about roST
has been fueled by misinformation campaigns
conducted and funded by anumber of anti-ag and
anti-biotech activist groups. Asanimal agriculture
movesforward, thereisapressing need to bemore
proactivein devel oping and ddivering biotechnol ogy
and agriculture education campaignsfor thepublic
and policy makersthat clearly articulate the need
for and meritsof current production practicesthat
areusedinanima agriculture. If wefail todothis,
wefacethe possibility that scientificinnovationin
the sciences of biotechnology and coupling
discoveriesto devel opment of new productsfor
animd agriculturewill fadeaway. Somemight argue
that thisisnot afuturelikelihood. However, my
perspective isthat if the current attack on rbST
resultsintheproduct “going”, thentherewill NOT
be other private sector companies in the U.S.
undertake effortsto develop and sl new products
of biotechnology for anima agricultureoutsidethe
animal hedlthmarket. Inaddition, itispossiblethat
theanimal health market will shrink both froman
innovation of new science perspectiveaswell as
market size/opportunities (i.e., the attack on
antibiotic useisoneillugtration of thelatter).

A debate that has not taken place to any
extent relatesto thefuture of basic scienceresearch
in animal/dairy science. If thereisno outlet to
commercidizenew discoveries, thenthepossbility
emergesthat federal funding for thiscould wane—
why funditif it can’t be commercialized? If this
occurs, then wewill have witnessed science and
the scientific method “ getting tossed under thebus’.
My encouragement is that we in the animal
agricultural community champion the benefits of

investing in discovery research that benefitsanimal
agriculture and consumers. At the present time,
therearefew visblescienceactivisswho effectively
represent our interestsin defending the right to
develop and use agricultural biotechnologiesin
production agriculture.

Recombinant Bovine Somatotropin (rbST) —
A Case Sudy

Inthisreview, rbST will be presented asa
case study of aFDA -approved biotechnol ogy that
has had an effectivetool for increasing profitability
and production efficiency. It hasbeencommercidly
usedintheU.S. since 1994 for administration to
dairy cowsto achieveincreased milk yield, improve
milk/feed, and decrease anima waste (reviewed by
Etherton and Bauman, 1998; Bauman, 1999). |
asowill discuss3 other casestudiesabout therbST-
freemilk public discussion. Thesewill beusedto
illustratewhat isat stake. Atthecoreof thesepublic
discussions have been marketing campaignsin
recent months that differentiate milk and dairy
productsonthebasisof technologiesand production
practices used in production. Collectively, these
marketing efforts have used scaretacticsand fear
campaigns. For example, Horizon Organic Milk
claimsontheir label that their milk contains“no
antibiotics, artificial hormones or dangerous
pesticides’! Beyond beingwildly inaccurate, these
“absence claims” confuse and scare some
consumers. Theintentisclearly toinfer that non-
labeled milk (i.e., conventional) containsthem and
“encourages’ consumersto pay morefor rbST-free
and organicmilk. Inaddition, consumer survey data
demonstrate that “hormone absenceclaims’ infer
that themilk label ed thisway isfree of hormones.
Not only isthisnot true and mideading, but, aswe
all appreciate, this creates confusion among
consumersespecialy when no differencesexistin
safety, wholesomeness, and nutrient/hormone
composition of al milk sold at retail (thishasbeen
reviewed extensively at http://blogs.das.psu.edu/
tetherton/). Animportant aspect of the ongoing
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public discuss on that seemsto beignored by many
istheright of dairy producersto useabiotechnology
that improves productiveefficiency (milk/feed) and
profitability.

rbST-FreeMilk - A Story of Smokeand
Mirrors: Example#l

TheBoston Globeran astory on Sept. 25,
2006 onthedecison by H.P. Hood and Dean Foods
to switch New England milk processing plantsto
“rbST-free’” milk. Inthisstory, aspokesperson for
Dean Foodssad, “ Even though conventiona milk
iscompletely ssfeand POSILACiscompletely safe,
some peopledon’'t feel comfortablewithit.” This
isthereason givenfor labeling milk asnot coming
from cowssupplemented with rbST—ameaningless
distinction, because all milk contains the same
hormones in the same amounts, irrespective of
whether they have been supplemented with rbST.

There'slittle doubt that consumers who
have no understanding are easily gulled by such
labels. Evidenceof thisisinastory inthe October
1, 2006 issue of the St. L ouisPost Dispatch, which
guotesamother shopping at aTrader Joe' sfor her
family asshe* picked up apackage of string cheese
inthedairy section, and noted that it doesn't contain
bST, abovinehormone.” “I’mnot surewhat itis,
but I think it ssomething bad,” shesaid. “I’m pretty
certainit’'sahormone, and | try to buy milk that
also doesn’t have hormonesinit. I’ m not one of
those people where everything hasto be organic.
But withmy child, | fed likel should get her off on
theright food; you know, without pesticides and
hormones.”

This illustrates the remarkable lack of
scientific understanding that existsinthe genera
public. Therearethousandsof hormonescirculaing
intheblood of all animalsand humans. Without
these, we would not survive. Moreover, any
technology used that impactsthefood chain, like
rbST, hasbeen subject to intenseregulatory review
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by theFDA. The POSILAC (Monsanto, St. Louis,
MO) hasbeen oneof themost rigoroudy reviewed
technologies that have been evaluated and
approved by FDA. Simply put, the use of
POSILAC does not pose any increased health
concernsfor consumersor cows!

Inanutshell, some processorsare saying
they are perfectly willing to exploit consumer
ignorance and suspicion that some milk might be
safer or hedlthier than other milk. Wheredoesthis
lead themilk industry?

“If the future of our industry isbased on
marketing tacticsthat try to sway consumerswith
‘good milk’ versus‘ bad milk’ messages, weareall
introuble,” Kevin Holloway, President of Monsanto
Dairy, told a group of dairy producers at a
September 13, 2006 meeting inWashington D.C.
Mr. Holloway hasabusinessto run. That business
sellsPOSILAC to U.S. dairy farmers who have
usedit ever since FDA approved it 13 yearsago,
S0 he' sexpected to say something along theselines.

But on October 1, 2006, two letterstothe
editor of the Boston Globeindicate that Holloway
may bethe Cassandraof thedairy industry. Under
the headline*Hold the growth hormones—in fact,
hold themilk,” the Globe published thetwo | etters.
Onewasfrom the Oregon Physiciansfor Social
Responsihility. They said FDA waswrong and rbST
mademilk dangeroustothepublic. They applauded
Dean Foodsand H.P. Hood for thedecisionto ban
dairy farmersfrom choosing to usethistool. These
activist physicianssaid it caused “health risksto
humans,” thoughthey could citeno evidenceof this.

The second letter to the editor was from
thestaff dietitian for the Physicians Committeefor
Responsible Medicine. She said that all milk
containshormones, whichisvery true not only of
milk, but of al food. However, her recommendation
wasthat everyoneshould avoid al milk because“it
may boost prostate and ovarian cancer growth.”
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Thisisagreat illustration of thetype of scientific
misinformation that opponentsof rbST use.

Both letterswere written by partieswith
motivesthat are hostiletoward thetruth about the
hedlth benefitsof dl milk, including milk from cows
supplemented withrbST. Thereisno evidencethat
milk causes peopleto have cancer. Theredlity |
have observedisthat itiseasy to scarethepublicin
a 30-second mediamessage. Itisimpossibleto
givethem asound scientific understanding about
the benefitsof biotechnology inthebarnyardin 30
seconds.

rbST-FreeMilk —Sealing Your Milk
Money: Example#2

Somemgor nationd andregiona dairy food
companies have an ongoing campaignto frighten
the public into handing over more of their “milk
money”. It'sasmplestrategy: usefear marketing
to make consumers buy more expensive milk that
bearslabdshintingit might be safer than other milk
even though it isthe same. Articlesinthe New
York Timesand Boston Globelast fall pointed to
consumer demand asthereasonfor companies, such
as Dean Foodsand H.P. Hood, refusing to accept
milk from cows supplemented with rbST at some
of their processngplants. Yet thelnternationd Dairy
Foods Council, which representsthese companies
and others, saysthereisno mg or consumer concern
about farmers using this safe, FDA-approved
technology. Theclaim of consumer demandisa
handy smokescreen asthese companiesdaplabels
on their milk cartons that claim “no rbST” or
“artificial growth hormones’ were used to produce
the milk. The fact is that well-conducted and
unbiased consumer surveysdemonstratethat there
iISno increasein consumer concern about use of
food biotechnologies (http://blogs.das.psu.edu/
tetherton/).

Some might suggest that no consumer in
their right mind would feel good about buying milk
that might have hormonesinit would they? Not if
for afew extraquartersper half gallon, they could
sparethefamily fromwhatever horrible stuff labels
imply may bein regular brand X milk. But the
bothersomefact that underminesthisstrategy isthis:
All milk contains hormones—the same hormones
inthe same amounts, irrespective of whether the
cow has been supplemented with rbST. This
includes organic milk and milk from cows not
supplemented with rbST. There's no lab test or
scientificanalysisthat cantell youif milk camefrom
a cow supplemented with rbST or not. That's
becausethereisno difference.

So how can they get away with this?
Clearly, most consumersare unaware of what is
going on. But afew have heard the myths spread
by activiststhat claim rbST creates milk that may
cause cance, cause childrento enter puberty earlier
than normal, or causewomentogivebirthtotwins.
There' snot abit of science showing any of thisto
bethe case.

The much-studied science of unscrupulous
marketing tellsusthat if you can frighten someone
or create doubt and then offer them safety from
their fear, you canhep yourself totheir money. You
just haveto createthisfear. What better way to do
thisthanlabeing milk with ascary label ?

What emerges is a story of smoke and
mirrors. Somemight cal thisacongame. According
to some milk marketers, it's called “meeting
consumer demand.” Whatever the euphemism, it
iswrong to market two productsthat areidentical,
and tout one as better at the expense of the other.
It hurts farmers and citizens financially, not to
mention that thisglossesover theunderlying science
sayingthat al milk issafeand wholesome.
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rbST-FreeMilk —Ludditesat the Gate:
Example#3

Asascientist, | am stunned by thefactors
that aredriving policy-making at every level today
- from Capitol Hill, totheboardroom, to thekitchen,
decision-makersareincreasingly influenced by a
constituency whose credibility should at best be
guestioned and at worst be absol utely dismissed.
Evidence and reasoning arein short supply inthe
debate over rbST. Activist advocacy groupsare
using fear-based and emotional argumentsthat are
having animpact on our society.

The Organic ConsumersAssociation and
their Public Citizen spin-off protégé, Food and
Water Watch, are currently at thefront of the anti-
rBST activity swirling around milk producers,
processor, and retailers. LiketheLudditesbefore
them, these groups are opposed to change. But
unlikethe L uddites, for whom changewasanimplied
threat to their livelihoods, thelivelihood of these
groupsactualy dependson change. Any advances
inscienceor chemistry areaboonto their efforts,
asthey need something to opposein order to stay
relevant and keep their fund raising effortsalive.
Today itisthe FDA approved- and proven-safe-
over-a-decade rbST, tomorrow —what?

These “anti” activist organizations are
groups whose full-time efforts are devoted to
oppos ng approved technol ogiesthat improve our
lives, economically and otherwise. They arefunded
by foundationswhose assetsruninto thebillions of
dollars. B. Billions. Thesefoundationshaveaclear
agenda, andthey givegeneroudy tothosewho share
their goas. All therecipientshaveto spend their
money onisadvocacy. | should find another word,
because advocacy implies that you are “for”
something when these groups are really anti-
everything. They embody a“take-away” strategy
rather than pursue a noble effort that pursues a
mission of “addingto” society.
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Imagine the impact a corporation with a
billion dollar public relations or marketing
department could have? Even Starbucks, withal
of their socially-responsible caché, wasincapable
of withstanding the 5-year onslaught from these

groups.

Andwhereistheevidence and reasoning,
thevoicesof sanity and reason withinthe scientific
community? Where are the voices of dairy
producer groupsinthe publicdiscusson? Aseasly
aslawvmakerscan passlegidationthat isburdensome
for our farmers, they canturntheir eyeto research,
development, and production, and impose
restrictionsthat will put companiesout of business
and reduce research funds for scientists. |
appreciatethat part of the silenceinthe scientific
community isreally just perception based on the
reality that reporters ssmply do not want to talk
about thescience. My encouragement isthat wein
animal agriculture becomemore proactiveinthe
public discussion about science, technol ogy, and
agriculture. If consumersand othersweremore
informed about the science and the scientific
evidence basethat supportstheuseof rbST, instead
of with fear, therewould be no debate at all.

A L ook tothe Future—What isComing?

Before we in the animal agricultural
community get carried away anticipating scientific
advancesin biotechnology over thenext 40 years,
thereare severd key pointsthat must be considered
and addressed. Thereistheever present issue of
aufficient funding being availablefor discovery and
gopliedresearchinagriculture. Asdiscussed herein,
scientific discoveriesmaderequireaviable private
sector to commercialize new products of
biotechnology. Thisisbecoming morechdlenging
for thereasonsdiscussed herein. The process of
moving aproduct through the regul atory approval
process is becoming more complex, costly, and
lengthy. Thisgrowing burden makesit chalenging
for the private sector to recover their investment
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costs from product sales. This is particularly
important for agricultura biotechnologieswherethe
marginson productssold arelower than biomedica
biotechnology products(using comparablescientific
methodsfor production).

Thelast point pertainsto theactivist groups
that are actively advocating use of biotechnology-
derived productsbe halted. Many of thesegroups
arewell funded and attack animal agricultureon
many fronts that range from animal welfare to
biotechnology to environmental issues. For those
who believethat theactivist attackson rbST usein
thedairy industry will bethe end of the battle, | et
meassureyou that thisisonly thebeginning. The
key question is what other technologies/
biotechnologieswill be attacked next? Will it be
antibioticuse? Theuseof synchronization programs
for reproductivemanagement? Theuseof rumensan?
Theuseof artificial insemination programs? The
useof geneticaly modified feedstuffs? Someactivist
groupshaveasastrategic goa to moveconsumers
to a plant-based diet. Given this, the last
“technology” to go could well bethecows! Should
food production moveoff-shoreinasubgtantia way,
therewill bethelooming questioninthefuture of
whether we can havenationd security intheabsence
of food security. The answer to that issimple—
NO. My hopeisthat alarge proportion of the
American population understands this reality,
however, that isby no meanscertain.
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