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“But how useful is your

research? Will it really benefit
someone orsomething?” These are

appropriate and important ques-
tions to ask and they deserve to be
answered.

Such questions, however, pre-
sume that all research should have
a specific benefit. Taking the pro-
cess a step further, this reasoning
implies that all research should be
applied, in some way.

Before deciding tint we have
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FEEDER WAGON WITH HEADLOCKS

Featuring 24 Zimmerman adjustable deadlocks for animals 10
months and older. Coated with Baked On Top Grade Polyester
TGIC Powder Mounted on s’)(2o’ trough with adjustable tongue
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FARMCO FEEDER WAGON
* 15" implement wheel (6 bolt)
* 2 jacks on front corners

for added stability
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ZIMMERMAN HEADLOCKS
* Spring loaded neck bar for easy

removal and adjustment
* Individual lock on each yoke for

retaining individual animals
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taken an appropriate direction in
our analysis, let’s define both
applied and basic research.

Applied research is intended to
solve a specific problem or pro-
duce a specific benefit. Basic
research, on the other hand, does
neither. Basic research is donefor
the samereason a person climbs a
mountain because it is there. In
other words, basic research offers
the challenge to answer questions
no one ever could solve before.

tation so that the two substances
can be combined rapidly. The
result is formation of carbonic
acid. Proteins whichcatalyzereac-
tions, such as this one, are called
enzymes. The enzyme, carbonic
anhydrase, is shaped like “pac-
man,”resembling the video game
cursor-control character that * ‘eats
up”opponents. It is round and has
a uniquely shaped mouth into
which water and CO, fit perfectly.

Carbonic anhydrase is utilized
in the body in a number of clever
ways. Red blood cells employ this
enzyme to assist in moving CO,
from respiring cells, such as
musclecells whichproduce a great
deal of CO,, to the lungs where
CO, is released, hi other cells, such
as stomach lining cells and bone
resorbing cells, carbonic anhyd-
rase is oriented in such a way that
the acid produced is combined
with chloride and is secreted as
hydrochloric acid.

Some cells, such as those that
form saliva (or spit), secrete the
acid produced into the bloods-
tream, where it is readily neutral-
ized, allowing salivary cells tosec-
rete a slightly basic solution.

So what good is basic research
other than to satisfy die people
who do it? It has a very important
role: to provide a foundation for
applied research. I would like to
support that view with one of my
favorite examples.

There is a protein, found in
many cells, calledcarbonic anhyd-
rase. This protein solely functions
to hold a molecule of water and a
molecule ofcarbon dioxide (CO,)
close together in the correct orien-

How did we come to know all
this about carbonic anhydrase? It
began with basic research done
during World War n in order to
develop a substitute for blood to
help save soldiers lives.Reasonab-
ly good blood substitutes were
eventually developedandthe basic
information acquired also pro-
vided a basis for pharmaceutical
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companies to develop drugs to
treat ulcers, glaucoma, and osteo-
porosis by finding ways to target
carbonic anhydrase.

Does understanding carbonic
anhydrase help the poultry indus-
try? Yes, indeed. One important
way is in the area of egg produc-
tion. It is by the action ofcarbonic
anhydrase that CO, in the form of
bicarbonate arrives in the shell
gland to form calcium carbonate,
the porcelain-like material which
comprises 98 percent of the eggs-
hell. If the action of carbonic'
anhydrase is inhibited, for exam-
ple. by a contaminant in water or
feed, eggs encased only by shell
membrane will be laid and the hen
will go out of production in about
six days.

Not all basic research can or
should be expected to lead to an
application. But when economics
improve as a result of a particular
new application that has resulted
from basic research, some dollars
can be channeled back to support
more basic studies.

A small fraction of taxes are
used to support basic research. Let
me say “thank you” to the tax-
paying public and also to the part
of the private sector that supports
basic research.

Doing basicresearch is a won-
derful adventure for those of us
who are involved in it. I hope I’ve
provided some insight into how
basic and applied research arc
linked that one often fosters the
other.
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