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using phage and serum typing, which led to the development of an international center
for Shigella and his growing reputation as an expert in the field. He answered questions
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Prestonsburg mine studies, and Wisconsin resorts outbreaks. In the late ‘50s, he began
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Dr. Ewing is amazed at how much the CDC has grown and become a mecca for Public
Health.
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Dr. William H. Ewing

Jim Paine: This morning | am with with Dr. William H. Ewing, one of the world
authorities in enteric bacteriology specializing in shigella, a retired scientist
director in the Public Health Service and former chief of the enteric bacteriology
unit of the laboratory branch of CDC. Morning, Dr. Ewing, how are you?

Dr. Ewing: Good morning, Jim, fine, thank you.

Jim Paine: Normally we pick up these talks when a person enters on duty at CDC,
but | think your wartime experiences with a fellow CDC officer warrants some
comments.

Dr. Ewing: Well, yes. | was really very lucky except for a few months at the beginning.
| did my own thing throughout the Second World War, the part that | was in it. It's true
we had a very good large general laboratory, we operated in North Africa and Italy
primarily. But your allusion to CDC members: they weren'’t at that time, but later, three
of us came to CDC. Wilbur Deacon and Louie Smith was here for a short time. That’s
who it was- teaching anaerobe work. Deacon later went on to become chief of the VD
branch for a while before he retired. The experience in the Second World War was very
good for me. [It] wasn’t for many others, but it was for me.

Jim Paine: When did you actually come to CDC, Dr. Ewing?
Dr. Ewing: July 1%, 1948.
Jim Paine: And where was that?

Dr. Ewing: Where? CDC was all over Atlanta at that time, and we were in the old VA
Hospital at Chamblee in some of those barracks buildings.

Jim Paine: Were you commissioned at that time?

Dr. Ewing: No, | came civil service. | had a reserve commission in the Army. Later |
went over into the Public Health Service Commission Corps.

Jim Paine: You mentioned Chamblee, the Chamblee facilities. Could you give us
some feel for those facilities?

Dr. Ewing: In general, it was horrible. When we first came, we had one of the hottest
summers in the whole of the history of the Atlanta area—95 degree weather for day
after day on end, and there was no air-conditioning, of course. There weren’t even any
fans, and if you opened the windows, dust and more heat came in. It was terrible for
the first year or so.
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Jim Paine: As | recall, we were in temporary barracks, hospital buildings that had
been converted.

Dr. Ewing: It was an old Army hospital, which later became a VA hospital, and it’s true,
they were barracks buildings.

Jim Paine: In the late ‘40s, were you involved in the reference diagnostic work for
the states?

Dr. Ewing: Oh, yes. That was our prime concern—doing laboratory work for the
various state health departments who weren’t set up to do that kind of work or who
needed that reference type of work. That was our primary function, really. Research
came second to that, and very often as a result of that, because we received unlimited
amounts of material to work on. [There was] no shortage of cultures.

Jim Paine: Most of the states simply were not set up to—

Dr. Ewing: Not to go as far as we did. Most of them were set up pretty well in doing
fundamental things, but they didn’t have the expertise (in many instances anyway) to
carry these investigations clear to the end and make a final identification of the
organisms.

Jim Paine: How about the phage typing of Salmonella typhi?

Dr. Ewing: Well, that's another big item. Of course, phage typing had already been
used for some years, and when we started it, there were quite a few phage types of
Salmonella typhi known, and we did do that work for quite a long time. Then, Bailey
Cherry came and took over most of it. Wait a minute, that isn’t true, I'm sorry. One of
our own people took care of the phage typing for a long time. Bailey Cherry did come
and worked with us for a while, primarily with phages, but the actual typing was done by
other people.

Jim Paine: And you all were actually the National Center for Salmonella and
Shigella at that time?

Dr. Ewing: That’s correct, yeah.
Jim Paine: And what did that involve, Dr. Ewing?

Dr. Ewing: Well, again, it was reference diagnoses for other states primarily, but later
on, that extended to international scope. We received cultures of both Salmonella and
Shigella from all over the world and had close relationships with international centers in
Copenhagen and in London. Later our lab became the international center for shigella
work.

Jim Paine: You were looked on as the Mr. Shigella and Phil Edwards was the Mr.
Salmonella of that era, | suppose.

CHRONICLES



Ewing, Bill Page 4 of 11

Dr. Ewing: That's about right. We had a reputation, anyway, of being very good. Now,
how much—really, how much truth there was in that remains to be seen in the end.

Jim Paine: | think it was verified in many ways with the work that you all did. In
the early ‘50s, the typing serums were prepared for Shigella, and | believe
commercial serums were evaluated too.

Dr. Ewing: Correct, yeah. Salmonella as well as Shigella. Dr. Edwards and | prepared
liters of antisera for the identification of Salmonella and Shigella; and those antisera
were distributed to the states. We also trained people to use them. People from the
states came to our unit in some instances to stay two, three months, and others to
attend the course that we gave.

Jim Paine: Antiserums for related organisms, | guess is related?

Dr. Ewing: Yes, allied or related, either one. After all the Salmonella and Shigella
serums were stocked up in pretty good quantities, we got into work with Escherichia E.
coli typing originally because of the association of some serotypes with infantile
diarrheal disease, which was at that time killing rather large numbers of infants,
primarily in nurseries (and in day nurseries as well as hospital nurseries). That
expanded, of course, and is still going on. Now we know that there are Escherichia E.
coli serotypes that are toxigenic and behave very much like the cholera organism as far
as the symptoms are concerned. This work never stops. It always goes on. There’s
always somebody to take over where you left off.

Jim Paine: | believe that you pointed out the antigenical relationship with the E.
coli was clarified, the Escherichia E. coli.

Dr. Ewing: Oh, yes. Every Shigella that's known is related antigenically to one or
another of the Escherichia E. coli o-antigen groups, but there are many E. coli that are
not related to Shigella, but all of the Shigella are on the one side related to known
Escherichia E. coli sera groups, yes.

Jim Paine: | believe in 1953, that your studies indicated that bacteria phage can
carry antigens and introduce them into bacteria.

Dr. Ewing: Well, we didn’t do the original work on that, but Dr. Lederberg did that, and
he and his wife came when we were still in Chamblee and worked with Dr. Edwards
primarily for several months learning about typing of Salmonellas, and then he and Dr.
Edwards collaborated in some work on transduction, which is by use of phages
transferring genetic material into organisms. It all worked out very well, and Dr.
Letterburg received a Nobel Prize in medicine for that and some other work that he did.

Jim Paine: In 1953, you were made the director of the International Shigella
Center?

Dr. Ewing: That’s correct.
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Jim Paine: What did that entail, Doctor?

Dr. Ewing: Well, it entailed working rather closely with people in other countries who
were wanting to get started with work primarily at that point with Shigella, because those
organisms are the causes of death all over the world, and much worse, of course, in the
so-called developing countries where hygienic conditions often are horrible.

Jim Paine: Did that entail sending out specialists for evaluation or having people
come here for training or both?

Dr. Ewing: Both. Both. People came for training one of two ways, to work in the library
(in the laboratory one-on-one, almost) or to take the courses that we were giving at that
point twice a year.

Jim Paine: Did you all go to the field at this point, or was most of the work done at
Chamblee?

Dr. Ewing: Most of the work was done at Chamblee, but we went out to investigate
many outbreaks. This was before the epidemiology part of CDC was really going, and
we were our own epidemiologists in those days.

Jim Paine: You mentioned earlier the outbreak in nurseries, newborn nurseries, in
diarrhea. What was our actual involvement? Did we receive the specimens or did
we go out on the outbreak?

Dr. Ewing: Both.
Jim Paine: Both.

Dr. Ewing: Both. Mostly the latter occurred in later years when we had the intelligence
officers (the EIS officers) here at CDC. They took over that function of investigating
outbreaks, but we received the specimens and worked on them here in the Atlanta area.

Jim Paine: We’ve talked in some specific terms, but | wondered if you could talk a
little bit in general terms about the diagnostic tools that you all were using in the
mid-50s.

Dr. Ewing: Well, first we identified organisms by means of their biochemical reactions.
That means that we examined what a culture did on various substrates. For instance,
[what it did on] carbohydrate substrates or citric—sodium citrate or something else, and
then beyond that. Once we knew an organism was Salmonella or Shigella or whatnot,
we went on to use serology to extend the examination and the identification. The
serology, you see, puts a label on an organism if you have a large outbreak and the
organisms all have the same antigenic structure (the outbreak was caused by that
particular organism, you see). That was the extent greatly in later years, because
nowadays, for instance, plasmids (which are little chunks of the chromosome DNA that)
can be transferred from one organism to another; and when that happens, it puts a label
on the organism. It's another character in the identification of it and frequently is a big
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help. There've been outbreaks, for instance, of Salmonella infection in which the
organisms fermented lactose, which Salmonella’s not supposed to do, but it was found
later on that there was a plasmid that had come presumably from Escherichia. E. coli
had been introduced into that strain of Salmonella, and then it grew. It functioned,
producing the enzymes necessary for lactose fermentation. That became another label.
Nowadays they have DNA probes that can be used to find those plasmids and other
genetic material in bacteria.

Jim Paine: What did training—we’ve talked about the people coming in and
about—but specifically, what did we get involved in in training in, again, the mid-
‘50s?

Dr. Ewing: Well, at that time, we gave a course for four weeks twice a year, and the
first week was really primary isolation and preliminary identification. Then, the second
and third weeks were entirely Shigella serology, and the third week was Salmonella
serology, and the last week was the rudiments of the phage typing that’s typhi. Later
on, other people took over the functions of the phage typing, so we dropped that from
the course. This was after many people had come and taken it, and the need for the
training had diminished over a period of years so that we wound up giving a two week
course in the later years, still the primary isolation and identification, and then serology
of both Shigella and Salmonella all in two weeks.

Jim Paine: This was for what level of—
Dr. Ewing: These are trained technicians.
Jim Paine: Trained technicians.

Dr. Ewing: Yes, they had to come and handle those organisms safely. Most of them
were very good. What we were doing was just adding a little to their existing
knowledge.

Jim Paine: And the research of that era?

Dr. Ewing: All tied to the diagnostic work. Many cultures were received, and we’ve
compiled the hard way. This was before computers. We compiled all sorts of data on
biochemical reactions of all the Enterobacteriales- the end of allied organisms such as
Aeromonas and developed tests that would differentiate. For instance, Aeromonas from
a member of the Enterobacteriaceae. It was what was called (then, anyway)
methodology research: working on methods that—for the improvement, and
improvement in every sense, BEXT and so on of the methods we were using.

Jim Paine: It was in the mid-50s that | believe you ran into some of (or it came to
light) the early infections of hospital acquired infections.

Dr. Ewing: Oh, yes. Yes, the late-'50s is when we started recognizing the fact that
such organisms as Serratia marcescens were involved in nososcomial or hospital
acquired infections in many, many cases. Previously, Serratia marcescens was
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considered to be a totally harmless organism, and normally it is, but what happens (then
and now) is that you have a person in the hospital. He's already sick or he wouldn’t be
there. In other words, he’'s compromised quite often with treatment that reduces his
resistance to infection, and one of these organisms (any one of many different kinds)
can get into one of those people from somewhere else in the hospital, start somewhere
else in the hospital or community and produce serious illness. Quite often, that infection
is the final insult that kills the patient. So organisms like Serratia marcescens
Providencia of various kinds, [and] Proteus-- most of the organisms hadn’t been
regarded as very much of a pathogen suddenly became very important, particularly in
hospital infections. That was the beginning, yes. Now, it’s, of course, well-recognized,
but the problem still exists. We have conferences every 10 years or so on these
infections, and still, in spite of everything, they happen.

Jim Paine: And also—this is also about the same time you picked up the human
carriers? Or—

Dr. Ewing: Well, the human carriers of Salmonella typhi have been known since
Typhoid Mary. That was one of the reasons for developing the phage typing that helped
label these people as carriers and as the participant in an outbreak of typhoid fever, for
instance. But many other organisms started to become involved and assumed more and
more importance as time went on because we were building up reams of information
about this sort of thing. And then in the more recent years, beginning about the early
60s, the epidemiology department was started here at CDC. They took over a lot of the
legwork involved in studying these outbreaks. Not only those outbreaks in hospitals, but
[also] community outbreaks caused by Salmonella. For instance: like the recent one we
had in the lllinois and Indiana area where milk was involved in a very large outbreak of
Salmonellosis. There was another big one a few years ago in Riverside, California,
very, very large. No one knows how many cases there were. It was a widespread
outbreak. That was water-born in that particular instance, if | recall correctly.

Jim Paine: Were you all involved in the Prestonsburg, Kentucky mine studies that
went on in 19547

Dr. Ewing: In the mining area in the Cumberland Mountains? Yes. There was a team
of epidemiologists and microbiologists went up there to study transmission in a
community, and they used a number of these mining communities, because if you've
ever been to one, they're pretty disastrous as far as hygienic conditions are concerned,
and a lot of good work was done and a good deal learned about transmission, primarily
of these Escherichia E. coli that are involved in diarrheal disease and in shigella. Less
about Salmonella than that particular study, but the Shigellas were just going through
those communities from person to person to person by means of hands, fecal, direct
transmission.

Jim Paine: About this same time, | believe there were some outbreaks in resorts
in Wisconsin that—
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Dr. Ewing: Yes, some of those are still unsolved. Some of them were bacterial in
origin. Various and sundry bacteria were incriminated in a few of those, but in many of
them, or several of them, perhaps, | should say, a real definite etiological agent was
never identified. We can always assume that there was a virus there, but there’s no
proof that there was, or that there wasn’t. Viral etiology of diarrheal diseases has
progressed considerably in the last 20 [or] 25 years. But at that time, there were so
many viruses found in stool specimens that we had viruses with no disease to go with
them. Which you might expect, because, for instance, in bacteria, there are many,
many more non-pathogenic, (as far as we know) [than] there are pathogenic. That
applies to viruses too.

Jim Paine: In 1956, | believe you received the Kimble award.

Dr. Ewing: Dr. Edwards and | shared that. We published a book after doing the
teaching that we had been doing for about eight years at that point, | guess. We wrote
a book jointly that turned out to be quite helpful to many, many people worldwide. It's
always had a red cover, and it's known variously as ‘The Red Bible’ and ‘The Red
Devil’, and names like that all over the world. Still, it's on its fourth edition.

Jim Paine: Did you participate in the revisions, | presume?

Dr. Ewing: | did the recent one, yes, and that's my last. | have a young man that’s
going to take it over.

Jim Paine: As | recall, the fluorescent antibody techniques were first used for
shigellain 1957.

Dr. Ewing: That's about right, along in there somewhere. That was Bailey Cherry’s
work, along with Berenice Thomason and others. It started in connection with defense
against bacterial warfare [and the] search for labels, which would identify organisms at
least tentatively as rapidly as possible. They started with typhi and various Shigellas,
and also with the Escherichia E. coli that are involved in diarrheal disease. That was a
separate piece of work, several pieces of work, but we were involved indirectly with a
good deal of it because we did a lot of the control work. All the FA work was confirmed
or denied by means of the customary conventional biochemical and serological
methods, but it had started along in the mid-50s there, and [is] still going on, of course.
It spread to everything from rabies up and down. Its use is very valuable in rabies, for
instance, as well as in detection of typhoid carriers and the like.

Jim Paine: You went through, | guess you’d say, the good news/bad news move
from Chamblee to Clifton, to 1600 Clifton?

Dr. Ewing: Oh, wow, yes. Yes. Our unit was moved on July 29™, 1960. It's a day | will
never forget, because | was here in the corridor where our laboratories were, and they
just kept coming, truck after truck of refrigerators, incubators, and boxes. | was running
up and down that corridor telling people where to put those things. When | got home
that night, | just died.
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Jim Paine: As | recall, we had gone through several years of planning with little
blocks and models and the whole thing, trying to lay out the labs and—

Dr. Ewing: We designed the labs the way we wanted them, and they built them that
way. They were used that way without changing the form in any way for many years.
Now, if Phil Edwards came back and took a look, | don’t know whether he’d recognize
that corridor up there anymore. It's changed quite a bit.

Jim Paine: In 1962, you followed Dr. Edwards as chief of the enteric bacteriology
unit.

Dr. Ewing: Yes. Dr. Edwards was made chief of the whole bacteriology section, and |
moved up into the position of chief of the unit or the laboratories, yes. Neither one of us
were administrators.

Jim Paine: Or wanted to be.

Dr. Ewing: Or wanted to be. It was one of those things that goes with the job. We had
to do it, but we resented the amount of time we had to spend in staff meetings and the
like.

Jim Paine: | believe that same year, in ‘62, you were the 124™ person certified to
the American Board of Medical Macrobiologists.

Dr. Ewing: Well, | got in that through a grandfather clause, not because | had to
demonstrate anything in the way of techniques or anything like that. It's just I'd been
around quite a while at that time. Now, the younger people coming in have to take
examinations to get into that thing, but | guess the powers that be in that organization
decided | had enough of that, and they let me in.

Jim Paine: In 1967, you received the P.R. Edwards Honor Award.

Dr. Ewing: Yes, after Dr. Edwards passed away, we started a fund to form some kind of
a remembrance, memorial award in his name, and the local branch (or actually, it's a
regional branch of the American Society for Microbiology in this southeastern area)
established that award, and | did receive it along that time. | don’t remember the exact
date.

Jim Paine: ‘67, | think.
Dr. Ewing: Well, Dr. Edwards died in '66. You see, it got started pretty fast.

Jim Paine: | believe shortly after this period you relinquished your administrative
duties to devote time to research and writing.

Dr. Ewing: Yes, | did. | had such a backlog of data that was just crying to be written up,
and | couldn’t do it and handle the day-to-day operation of the various laboratories in the
unit, so, Dr. Kokko allowed me to step down and take another title as a research
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microbiologist (something like that). | devoted the next several years in just almost 100
percent writing and got caught up on a lot of that backlog of data and so on.

Jim Paine: That you had worked on.

Dr. Ewing: Well, that | had, and that the other people in the unit had. They all
contributed through their own efforts, and their names were on all these papers (the
ones that contributed and helped).

Jim Paine: Is there anything about the high points (and we’ve just hit the high
points) that we missed that you would like to comment on that should go down in
the history? Any monumental—

Dr. Ewing: Well, there were a number of things like that move on July 29™ in 1960 that
stand out, but that really [are] not associated with the work of the unit or of CDC. The
whole thing grew and grew and grew. When Dr. Edwards and George Herman and |
came here, we started work (all of us) on July 1, 1948. At that time, there was just a
skeleton bacteriology branch, and the whole laboratory branch consisted mainly of
parasitology and our unit and so on. Since then, of course, the whole thing has grown
by leaps and bounds until it's now a Mecca, a Mecca for scientists all over the world.
Anybody coming from a foreign country that's connected with laboratory work or
epidemiology (many other things now) have to come here and at least pay a short visit.
I's become quite a place. But outside of the growth and so on, the high points were
constant. There was always something happening. I've said many times to friends and
acquaintances that I've always considered myself very lucky to earn a living (of sorts,
anyway) doing something that | really liked and enjoyed. So I've lucked out all along,
and I'm still hanging in there. No, | can’t add much to what we've already said. We’ve
covered it pretty well, | think.

Jim Paine: Have you any anecdotes or humorous happenings that you might
want to relate here?

Dr. Ewing: Well, there’s several, but they can’t be put on film.
Jim Paine: | understand.

Dr. Ewing: And | can't, right at the moment, think of anything. Oh, one thing sticks out.
This was Bailey Cherry again, Dr. Cherry. When they were trying to find phages
(bacteria phages that could be adapted, say, to the [Francisella] tularensis organism or
anything. A common source of bacteria phages is sewage specimens) we were still out
at Chamblee. He was working in his own unit at this time. They went to try to get some
sewage out of a sewage canal or large pipe somewhere in the neighborhood of the old
Lawson hospital where we were, and they found (this is not particularly funny) a layer of
about 17, 18 inches of oil on top of the sewage. It seemed that [at] all the service
stations, when they drained a carrying case, [oil] just went into the sewage. It was a
horrible mess. | guess they stopped that sort of thing now. He did get some phages out
of there, but he had a hard time doing it. He got oil all over everything, dirty carrying
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case oil. |think he was about ready for a good autoclaving when he was done with that.
Now, there were a lot of humorous day-to-day things, but I've gone blank on that.

Jim Paine: Your retirement date is 1974.

Dr. Ewing: Correct. | retired from CDC and took another job the following day as a
consultant to a commercial firm. We did workshops all over the country and in many
other countries: England, France, so on. | retired from that in 81, but | haven'’t retired
totally. I'm still about 20% consulting.

Jim Paine: Well, as you said, you’re working on the book.

Dr. Ewing: Well, yes, | just finished a book. We had to keep up on everything that's
going on to revise the book. And then too, I'm still consulting for some commercial
companies, and now and then give a talk at some society meetings (something like
that). Few people around still remember me.

Jim Paine: I'm sure this is not covered in your professional papers, but | happen
to have heard you play a pretty mean saxophone in a couple of the CDC band
presentations, and | understand you actually played some in college.

Dr. Ewing: Before that. | started in grade school playing dance jobs, woodwinds, yes,
saxophone [and] clarinet. That’s how | got through high school and college. When | got
to graduate school at the University of Michigan, | had to quit one or the other: either the
bacteriology or the music. So | quit the music, but | still play for my own relaxation. It's
very good relaxation.

Jim Paine: Well, Dr. Ewing, | would like to say that | very much appreciate your
adding this valuable piece to the CDC history and have enjoyed very much our
conversation and look forward to maybe doing this again a little further down the
line.

Dr. Ewing: Thank you, Jim. | appreciate that, and it's been a pleasure.
Jim Paine: Thank you.

Dr. Ewing: Enjoyed it.

END
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