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Nelson A. Cox my title is microbiologist and I totally do my research at Russell Research Center 
in Athens, Georgia. That was my first, only and last job. I came out of school in June of 71 and 
been there ever since with no plans to retire.

I was born in New Orleans, or now you should say what was New Orleans but I was born in New 
Orleans but I was raised in a little town called Napoleonville which is west New Orleans and 
south of Baton Rouge and I went to school and high school there and my father was a surgeon 
and my mother was a nurse so I came from a scientific family. And I'm the oldest of four 
brothers and so my dad wanted all of us to be medical doctors but we sort of saw the wrong side 
of medicine. He worked all the time and our house was connected to a hospital so we saw all of 
the negatives and but we were very interested in science. And so when I went to college I just 
sort of a fell in love with the microscope and looking at bacteria and so forth so on. 

My bachelor's degree at LSU in Baton Rouge was in bacteriology and my master's degree was in 
food science on the microbiology of crawfish and you know when you are from Louisiana its 
real cool to work on the microbiology of crawfish and then my PHD was in working on 
salmonella in chickens and I had no rhyme or reason of why I did those things I had a wife and 
kids and so I wanted to not change universities but change departments at that university so I 
would get a sort of varied background and lo and behold that particular background made me a 
pretty good candidate for a job with ARS.

When I came there in 71 my assignment was to try to get salmonella off of chicken and I sat 
with my boss as soon as I got there and we talked and I said you know when you think about the 
cow you can't really clean the cow up so you take the milk and you pasteurize the milk so we can 
drink it so maybe we ought to do the same thing with chicken maybe we ought to try to 
pasteurize the chicken. 

So the first ten years, nine or ten years with ARS, that's what we did. We worked on trying to 
spray hot water or steam or edible acids and all of these sort of things on the chicken so we can 
eliminate the home for bacteria and sort of pasteurize the chicken. But it you think back, if you're 
old enough and you think back to the 19 early seventies about ninety plus percent of the chicken 
we bought in the store was the whole chicken and you brought it home and you cut it up and so 
forth. 

Well in those days a consumer went in the store and wanted to see that chicken look like they 
always had seen that chicken look--nice yellow and pretty. Well some of the things we're doing 
to eliminate salmonella was causing the chicken to look a little different. We were sort of semi-cooking the skin so it would be whiter and it didn't look right so a lot of those solutions were 
rejected in those days because it wasn't what the consumer wanted to see or industry wanted to 
see.
Then in 1980 they asked us to move into working on the microbiology of feed. But when people 
actually started using high tech techniques to get salmonella off of chicken in the store or 
coming out of a processing plant and then fingerprinted and go backwards to see where that 
actually came from, they were not able to tie any salmonella from that final product back to the 
feed. So it was obvious that defeat was playing a very small part.

So then in 1985 after we finished our work with feed they put us on working on live chicks and 
my thinking all along was that it was coming from the hatcheries and the breeder flocks. For 
those of you who don't know the poultry industry, the chicken you buy in the store and eat as 
meat is about the fourth or fifth generation. It has a parent, a grandparent, great-grandparent and 
a great-great-grandparent and the reason that is, is because the industry has genetically work in 
all of the information that they want into those birds: disease resistance, confirmation of breasts, 
all of these different things. Now why is that important from a microbiological standpoint? Well 
it is because the hen lays the egg through the same opening that she defecates and her body 
temperature is about a hundred and seven degrees where yours and mine is ninety eight point six.

So when she lays that egg the egg is much warmer than the room and the environment so the fact 
that the egg is warmer than the air around it causes bacteria to be drawn through the eggshell 
into the egg. Even though the egg shell looks solid to you and I, its really very porous to 
bacteria. So these bacteria get drawn into the egg and gets trapped in those membranes around 
the albumin underneath the egg shell. 

So then 21 days later when the little chick incubates and bites out of the egg it's actually eating 
salmonella as its biting out of its own egg and we've demonstrated that in my lab and so you 
know when you when you can one hundred percent convince yourself and others that the little 
chicks are getting salmonella many hours and days even before they ever see feed it's very 
difficult to incriminate feed. 

So my thinking was that it was the hatch reason the breeder flocks. Then high tech the 
information came along and sure enough they were able to track the salmonella from the final 
product right back to these hatcheries and breeder flocks. So if the goal is to get rid of the 
salmonella problem we have to begin cleaning up the salmonella in these various hatcheries and 
in these parents and grandparents birds.

The way you do that is as soon as an egg is laid you need to have some attempt to put a chemical 
on that egg as soon as possible so you can kill the salmonella before it penetrates too deep in the 
egg. The longer you wait to do that to more difficulty is to kill the salmonella and if you go after 
the salmonella too stringently then the little developing embryo will die and you won't have a 
chick. So we convinced industry that they have to spend more time and effort chemically 
treating these freshly laid eggs which they've done. 

And then in the middle eighties when we first started all this sort of stuff they probably had 
seventy five percent of all samples that you went and pulled in these hatcheries would have 
salmonella on it. Now after maybe 8 or 10 years of our research we were able to convince 
industry they should go in and use these intervention strategies in the hatcheries and the breeder 
flocks those samples were probably less than twenty five percent positive now. So we dramatically reduced it at its beginning.

And that covers pretty much my career with salmonella. Probably the last six to seven years now 
I work with Campylobacter and what happened there was after working the better part of twenty 
five years on salmonella I was convinced we knew how it was getting into the chickens we 
basically knew how we could prevent it and there was no longer as much of researchable of a 
problem as it had been many years before. 

But with Campylobacter, we didn't know how it was getting into the flocks and it's a more 
closely related organism to poultry than salmonella is and it causes about twice as much human 
illnesses as salmonella. If we were to solve the salmonella in chicken problem we only would 
probably have solved ten to fifteen percent of the problem. Because you know salmonella comes 
from other animals like beef and pork and from insects, birds, reptiles. 

But with campylobacter probably more than half of all campylobacter, human gastroenteritis, is 
caused by chickens. So here we got an organism that is more important than salmonella, causing 
more human illness and it was directly tied to campylobacter and we did not know how the 
campylobacter got into the chicken.

So even late in my career I felt like that was a challenge to try to see how it got into the chicken 
flocks. And campylobacter is a very difficult organism to culture so microbiologist would go and 
look for campylobacter and if they didn't isolate it with their lab methods they just assumed it 
wasn't there. We all have biases whether we want to admit it or not. So our goal in the 
campylobacter area and the first thing I do is run into the hatcheries and start sampling for 
campylobacter. 

But I couldn't find it and others had done that before me and they couldn't find it. So you know 
the average person would say well let's go look somewhere else its not here but I was convinced 
it was there and that the methods we were using was not sensitive enough to pick it up. So what I 
did was I got these hatchery samples which is these little egg fragments and paper pads and all of 
the things you can gather in these hatcheries and I brought them back to my lab and I inoculated 
hundred thousand or even a million campylobacter on the samples and in just two hours time I 
couldn't isolate them even though I put these huge numbers so it meant that the organism was 
being injured and our lab methods were incapable of detecting their presence.

So I knew then I would have to use a very unique way of detecting campylobacter going from 
one generation to the other through the fertile egg. And the way we did it was we went to the 
parents and we isolated campylobacter from their droppings, from their feces and that's a wet 
materials so campy lives in this damp material then we would go to their offspring the next 
generation in another house many miles away and we would isolate campy from their feces and 
we were able to use gene sequencing and ribotyping and all these high tech things and able to 
match them up and show that these campy were exactly the same and the only common 
denominator was the fertile egg.

So then it was clear that campy was passing through the fertile egg just like salmonella and that 
was, I was the first person in the world to demonstrate that and so then we had people who still didn't believe the research worldwide mainly because they had looked in the hatcheries and 
hadn't found it so then I said well if I'm right and campy is definitely coming through the fertile 
egg which I was totally convinced of then I should be able to go into these breeder birds, these 
parents and all and find the campy throughout their reproductive tract where the egg is being 
made and all inside their body and all these internal organs in both the hen and the rooster. And 
that's exactly what we did and that's exactly what we found. 

We went into these commercial birds in industry and we found campylobacter throughout their 
reproductive tract and all of their internal organs: the liver, the gallbladder, thymus, the spleen, 
and we found it in the semen of the roosters so its being found in all of those breeder birds. So 
what I've actually done is I've assessed the problem. Campy is present in these breeder birds and 
is passing through the fertile egg. 

As an ARS scientists my job is not only to assess problems but to solve them. So now we are 
trying to figure out what's the best way to intervene. How do these bacteria get into these breeder 
birds? And we believe the way it happens is the very first day of their life in these hatcheries,  
campylobacter gets into their mouth or any body opening, the wet naval or ceca, or in the eye 
and rapidly moves around that little bird's body and sets up reservoirs in their internal organs. In 
the liver, the gallbladder, the spleen, the thymus and then it sits there until the bird is twenty 
weeks or so of age and when it becomes sexually mature the campy moves from these internal 
organs into the reproductive tract where the egg is being assembled and then it contaminates the 
reproductive tract of the bird.

And in order to prove that we are implanting campylobacter in the little birds the very first day 
of their life and following for 70 weeks of age that's how long these breeder birds live and every 
so often we removing numbers from the flock and in going inside the birds and establishing that 
there are reservoirs set up in these internal organs and that they will eventually play a roll in 
contaminating the fertile egg and if that's the case and we know exactly how they getting in then 
we'll know that in order to intervene we've got to have much more sanitary means then these 
hatcheries and breeder flocks of the parents and grandparents.

An ARS scientist has opportunities that another scientist working in industry or university 
wouldn't have for instance we're allowed to have graduate students but we don't have to have. 
We're allowed to teach we don't have to teach and I'm not have to write grants to get research 
money. The agency is fully funded my research for 34 plus years whether that will continue with 
budgetary restraints who knows but I've been given nice facilities; very very competent 
assistants to work with; the all the encouragement in the world, I'd recommend it to anyone. But 
I was blessed. 

For anyone to be a member of ARS Science Hall of Fame they can't do it with talent alone. I was 
blessed with extremely good laboratory workers and assistants. I have a lady Debbie Posey was 
with me for over 30 years and I've had support scientists and post-docs who went on to be 
renowned scientists in their own right Dr. Mike Musgrove, Dr. Mark Berrang, Dr. John Cason 
and Jason Richardson who's working with me now who could very well be as good if not better 
then any of them. 

So I was blessed with very good hardworking competent help; given plenty of money; beautiful 
facilities; no reason in the world that I shouldn't enjoy that as a research scientist and I had no 
desire to be anything but a research scientist. I chose not to get in to administration and I feel 
like every single day of my life it's like a graduate student I come to work, I have ideas, I want to 
research them and write papers, give talks, so in a way I feel like I never left school. 

I've matured and gotten to be a better scientist I work not only hard but I work smart now where 
maybe I didn't thirty five years ago but ARS has been wonderful to me and you know I've been 
given many awards and pats on the back but I always try to make sure that my assistants get a 
share of the, a share of the fame and so forth because they are very deserving and I would 
recommend ARS to anyone. 

If I went back and came out of school tomorrow and started over I would hope that I would be 
lucky enough to get a position with ARS, start fresh, it's given me every possible opportunity to 
see all of my dreams from a research standpoint come true and being in the Hall of Fame is as 
good as it get for an ARS employee. If you're a scientist and you're in Science Hall of Fame I 
truly believe you know that's as good as it gets. 

I think of the words of the famous golfer from Georgia, Bobby Jones. In 1927 he won the British 
Open and when they were handing him his trophy he said, "You know if I never win anything 
else I will be completely satisfied" and I believe this ARS Science Hall of Fame is like that for 
me. You know it's our Nobel Prize. It's the tip of the pyramid for ARS scientists. I'm very 
honored.

