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ABSTRACT

Samuel Natel son begins the interview with adiscussion of his family background and
childhood in Brooklyn, New York. He attended City College of New Y ork and received his
B.S. in chemistry in 1928. As a graduate student, Natelson attended New Y ork University,
receiving a Sc.M. in 1930 and his Ph.D. in 1931. After receiving his Ph.D., he began his career
teaching at Girls Commercia High School. While maintaining his teaching position, Natelson
joined the Jewish Hospital of Brooklyn in 1933. Working as aclinical chemist for Jewish
Hospital, Natelson first conceived of the idea of a society by and for clinical chemists. Natelson
worked to organize the nine charter members of the American Association of Clinical Chemists,
which formally began in 1948. A pioneer in thefield of clinical chemistry, Samuel Natelson has
become arole model for the clinical chemist. Natelson devel oped the usage of microtechniques
in clinical chemistry. During this period, he served as a consultant to the National Aeronautics
and Space Administration in the 1960s hel ping analyze the effect of weightless atmospheres on
astronauts’ blood. Natelson spent his later career as chair of the biochemistry department at
Michael Reese Hospital, and as alecturer at the Illinois Institute of Technology. He then
became an adjunct professor at the University of Tennessee's College of Veterinary Medicine.
Natel son concludes his interview with thoughts on the future of clinical chemistry and
reflections on his career and family.
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James G. Traynham is a Professor of Chemistry at Louisiana State University, Baton
Rouge. He holds a Ph.D. in organic chemistry from Northwestern University. Hejoined
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to 1973. Dr. Traynham was chairman of the American Chemical Society’s Division of the
History of Chemistry in 1988 and is currently councilor of the Baton Rouge section of the
American Chemica Society. He was a member of the American Chemica Society’s Joint-
Board Council on Chemistry and Public Affairs, aswell asamember of the Society’s
Committees on Science, Chemical Education, and Organic Chemistry Nomenclature. He has
written over ninety publications, including abook on organic nomenclature and a book on the
history of organic chemistry.
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and mathematics, and received his Ph.D. from the University of California, Berkeley in 1965.
He spent his early years as Assistant Professor of Chemistry and Assistant Dean of the graduate
school of arts and sciences at New Y ork University, Washington Square. He is the author of
some thirty publications, primarily in the field of biophysical chemistry. Dr. Warshaw is active
in the American Association of Clinical Chemists (AACC), and currently is president of the
National Academy of Clinical Biochemistry.
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INTERVIEWEE: Samuel Natelson
INTERVIEWER: James G. Traynham and Myron M. Warshaw
LOCATION: Knoxville, Tennessee

DATE: February 26, 1998

TRAYNHAM: From what | haveread, I’ ve learned that you were born on February 28, 1909, in
Brooklyn. Can you tell me something about your early childhood and your family situation in
Brooklyn?

NATELSON: WEéll, | was a consultant to the National Aeronautics and Space Administration.
They had me investigated. They came to me and said to me, “Y ou have two birthdays: February
27,1909 and February 28, 1909.” | said, “How did you get the first one?’ They said, “We got it
from your father’s prayer book.” He used to writein his prayer book the time and date that each
child was born. He had me down for February 27. Well, it so happened that | must have been a
difficult delivery. The nurse who reported my birth at the hospital put down February 28.
That's how | happen to have two birthdays.

TRAYNHAM: Which one do you celebrate?

NATELSON: | usualy put down February 28, because that’s on my birth certificate. Now, |
never found out that | had two birthdays until | was of marrying age.

TRAYNHAM: Did you attend public schoolsin Brooklyn?

NATELSON: Yes. | atended the public schools in Brooklyn.

TRAYNHAM: Where did you go to high school? Was thisin Brooklyn?

NATELSON: In Brooklyn, at the Eastern District High School. It was aclass A high school for
gifted children. | had the highest 1.Q. in the school.

TRAYNHAM: What was your father’ s business?



NATELSON: My father was, as he considered, in the only good business. Hewas atailor. He
would design clothes and get them out, and then baste them together. He would insult anybody
by calling them a basting puller—someone who just pulled the basting. There' s afamous anti-
Semitic poem that was written by some anti-Semite. He said, “Rosenbaum—he was afighter.
But asword he never drew. Hesaid, ‘ The hell with fighting. It's no business for a Jew.
Butcher, baker, clux operator. Those are jobs of great renown.” At the Battle of Manila, he was
killing bedbugs on the pillow. Oh, what afighter was Rosenbaum.” Well, you can see the
background of that.

TRAYNHAM: What was your father’s name?

NATELSON: My father’s namein English was Max, but in Hebrew it was Menach Menddl.

TRAYNHAM: What was your mother’s name?

NATELSON: My mother’s name was Bashahenna. She had no other name except her Hebrew
name. Bessie Ann—Betty Ann, if you want to call it that.

TRAYNHAM: Was she employed outside the home?

NATELSON: No. She had ten children.

TRAYNHAM: | see. She had abusy day. [laughter] Well, when you graduated from high
school, what did you do then? Did you go directly to college?

NATELSON: Weéll, at that time you had to have an eighty-five average to get into City College.
| had the average, and | went to college. In order to get to college, | had to walk about amile to
the Lexington Avenue El. Do you remember the Lexington Avenue EI? It left me out at City
Hall. Then I’d walk across the area there and get to a subway, and take the “midnight express.”
That’s what our nickname for it was. It wasall Blacks. | had to be at 137th Street. Y ou can see
it took me along time to get to school.

TRAYNHAM: Wasthis City College of New Y ork that you went to, then?



NATELSON: Yes.

TRAYNHAM: Did you spend all of your undergraduate college years there?

NATELSON: All my undergraduate college, yes.

TRAYNHAM: Did you major in chemistry while you were at City College?

NATELSON: Weéll, | wasn’t there long enough. | did it in about three and a half years. |
majored in physics, mostly.

TRAYNHAM: How did you happen to become interested in science, coming out of the kind of
background you had?

NATELSON: | got afellowship at NY U through the head of the department. | was
recommended by Professor Stevenson, who was a professor at City College in physical
chemistry.

TRAYNHAM: You went on directly from college to graduate school at NY U, then.

NATELSON: WEell, the graduate school was NYU. By thetime | got through NYU, | had
published five papers. All of them were blockbusters. | made alot of peoplerich.

TRAYNHAM: Including yourself, | hope.

NATELSON: No, not myself. That's the trouble.

WARSHAW: Sam, when you were in high school, what drew your attention to chemistry and
physics?

NATELSON: | was dwaysinterested in science. | would look up in the sky and say, in
Hebrew, “Shine, shinelittle star. How | wonder what you are. Up above the world so bright,



like adiamond in the sky.” Do you remember that poem?

In those days, there were street lighters who came around and lit the posts. The city was
lighted by gas. If you looked up to the sky, the stars looked very closeto you. | havefelt an
affinity for the stars.

TRAYNHAM: Well, when you were at NY U in graduate school, what led you to pick organic
chemistry as your specialization?

NATELSON: Weéll, the professor | had in organic chemistry [Joseph B. Niederl] was about the
best man they had on their faculty. | wanted to be like him, so | went into organic chemistry.
My first papers | published were on how to make rose oil by condensing ethylene oxide with
benzene (1). | didn't realize that | had a blockbuster. Everybody jumped at that. They were
trying to find out some way to make rose oil, which is a phenyl ethyl alcohol. Then | converted
it to styreneresins. | dehydrated it. That was another patent, which | messed up.

| used a patent attorney by the name of [ George B.] Oujevolk, who was a very nice guy,
but that’s about al. He was not clever. He was very strict with me about what | wrote. Asa
result, his patents were weak and were easily broken. | did not get the benefits of any of my
patents. | have about forty or fifty patents.

TRAYNHAM: When you graduated from NY U with your Ph.D., did you get a master’s degree
on the way?

NATELSON: | got amaster’s degree on the way, just as amatter of fact. They didn't givemea
master’s degree. They gave me an Sc.M., which stood for master of science. Then | went on. |
was very stupid in my handling of these patents. You see |l had arat for a professor, [ Joseph B.
Niederl]. Hewas alow-down character.

TRAYNHAM: Would he have been the one whom you thought was the best one in the
department?

NATELSON: Weéll, I didn’t know who was the best one. | just knew that he was |ooking for
students. | was a student, so he told me to go. He gave me a problem. | was to condense
ethylene oxide. Hetold meto make rose oil, which | did. | didn’t redizethat | had made avery
important contribution. These were simple thingsto me.

TRAYNHAM: When you graduated, you said you already had severa publications.



NATELSON: | had about five publications.

TRAYNHAM: Five publications, yes. What was your first employment after getting your
doctorate?

NATELSON: | went into teaching high school. | had the misfortune of having a brother who
was a history teacher in high school. He told me that the salary was very good, the jobs were
very easy, and alot of people who had Ph.D.s went into high school teaching. | went into high
school teaching and started teaching chemistry and general science.

TRAYNHAM: It must have been unusual in those days for a high school chemistry teacher to
have aPh.D.

NATELSON: | don't know if it was unusual. No, it was not so unusual. Asamatter of fact,
the objective of many Ph.D. candidates was to pass the exam and get into the high school
system, because they paid so well compared to industry at that time.

TRAYNHAM: Oh, really? Thereis quite a difference now, though, in the pay.

NATELSON: Do you think there’sadifference? | don’t know about that. | think that the
public school system generally pays alittle better than, on an average, the college. College
teachers are very much underpaid.

TRAYNHAM: Do you remember the name of the high school where you started teaching?

NATELSON: Girls Commercia High School. [laughter]

TRAYNHAM: Does that mean you had solely girlsin your class?

NATELSON: Yes, al girls. They were very nice girls, too—very pretty. They averaged about
fifteen years of age.

TRAYNHAM: How long did you teach in that high school ?



NATELSON: How long did | teach in that high school? | don’t remember. I'm trying to figure
out when | left.

TRAYNHAM: When you left the high school, what was your employment then?

NATELSON: | stayed in the high school until I went to Jewish Hospital of Brooklyn.

For fifteen years | had, subsequently, several jobs asaclinical chemist. | tried to define
clinical chemistry as an elevated science, but the clinical chemist wouldn't alow himself to be
raised to the level of aPh.D.

TRAYNHAM: You also started off with avery promising industrial career, | believe.

NATELSON: That'sright.

TRAYNHAM: What caused you to shift your interest from industrial chemistry to clinical
chemistry?

NATELSON: | was not getting any money from the so-called industrial chemistry. | was not
earning agood sadary. A teaching fellow got something like sixty-five dollars amonth. A
teacher in high school got about five thousand dollars ayear. | was perfectly satisfied with my
income from high school teaching. | married a high school teacher, so | wasinvolved in high
school teaching, you might say.

TRAYNHAM: Then you became interested in clinical chemistry.

NATELSON: Weéll, | think | invented the term “clinical chemistry.” Thereason | invented it
was because the high school | taught at originally, the Girls Commercial, had an annex. The
annex was alittle building across the way from the Jewish Hospital of Brooklyn. | went across
the way to the Jewish Hospital of Brooklyn, and | found a very receptive person there. | found a
man by the name of Benjamin Kramer. Benjamin Kramer had a master’s degree from, | think,
Indiana University. He went on to Johns Hopkins and got his M.D. degree. He wasthe first
clinical chemist I'd ever met who wasreally aclinica chemist.

Now, for example, [Harry H.] Sobotka got a degreein Switzerland, | believe. He got an



appointment in the Bronx at some hospital. He was paid very well. When | went to the Jewish
Hospital of Brooklyn, the fellow who hired personnel, | told you, had a masters degreein
chemistry. He hired achemist from the Rockefeller Institute to do his analyses for him. The
chemist from the Rockefeller Institute was Albert E. Sobel, whom | made famous, you might
say, because | was pushing him all the time. Ninety-five percent of his contributions were
contributions that | had made. | encouraged him to publish them. | left Albert E. Sobel to go
to—I"ve forgotten exactly where.

TRAYNHAM: Was that when you moved to Rockford Memorial Hospital ?

NATELSON: No. | went to Rockford Memorial Hospital by accident. See, I'm avery
reasonable person, you might say. Too reasonable, in the sense that I’ ve got to agree with
people who don’t know their left hand from their right. Every time | would get a consulting job
with some industry, this guy Sobel would interpose himself because he had control of the
laboratory. He had no degree at all. Under my influence, he started going to night school at
Brooklyn Polytechnic Institute. | helped him with his master’ s thesis. Hefinally got a master’s
degree.

TRAYNHAM: Hewasin charge of the laboratory?

NATELSON: Hewasin charge of the laboratory. The person who really was in charge was
Benjamin Kramer. Hewas redlly the first clinical chemist that | ever knew. People knew him
from the method of doing calcium determinations called the Kramer-Tisdall method.

WARSHAW: Why do you feel such high regard for Benjamin Kramer asaclinical chemist?
How was he unique?

NATELSON: Well, hewas primarily achemist. He had gotten into medicine at Johns Hopkins
University. He was hired by Johns Hopkins University as a chemist. He proceeded to develop
this method for calcium. He' s the author of the so-called calcium phosphorous product: the
concept that if you multiply the calcium times the phosphorous, you could see what it was
doing. That was awell-known technique in chemistry. The number had to be above a certain
value in order for acalcification to take place.

He set up experimentsin the laboratory. He would raise rats with rickets. Then he
would kill them and take their bones and incubate them in little bottles, in order to deposit the
calcium and determine the level at which it deposits. He discovered that if you multiplied the
calcium times the phosphorous level, you got a number. If you exceeded that number, the bone
would calcify. You could say that he was thefirst clinical chemist | ever encountered.



TRAYNHAM: Wéll, thisyear isthefiftieth anniversary, | believe, of the American Association
of Clinical Chemists. That’s part of the reason for having thisinterview. We would like for you
to comment about your early involvement with the AACC.

NATELSON: WEéll, | can show you better. | prepared a series of reprints and had Kinko's
reprint them. That'sthe way my wife got killed. She got killed looking for areprint. She drew
out the lowest drawer and stood on that, and tried to get something in the back. She turned
around to me and said, “I’'m losing my balance.” She fell backwards and smashed her head. |
feel very unhappy about that situation, because | feel that | was responsible for her death, see, to
acertain extent.

TRAYNHAM: Waéll, you did what you could at the time.

NATELSON: | didn’'t dowhat | could. | could have made a stronger effort. | was sitting on the
couch, but | couldn’'t get up. Like you'll see here, | have difficulty getting up, unless| have a
little support.

TRAYNHAM: Yes. Well, that’savery sad event, | know.

NATELSON: Let's continue the interview upstairs, in honor of her memory.

TRAYNHAM: You were about to tell us about some of the research you conducted after you
had arrived at Rockford Memorial Hospital.

NATELSON: Yes. | concentrated on microchemistry. | developed a machine, which | havein
the basement. | have two copies of it. | got aphone call from [Donald F.] Othmer, who has a
museum. He wanted me to write up an article on rose oil. | said to him, “Y ou write the article,
and I'll publishit.” [laughter] | wassick and tired of this business. Nevertheless, after | did my
study, | invented this term, you might say, the “immature infant” (2). Thisisacopy. | made
about two thousand copies of this and distributed it at an American Medical Association
meeting. If you look at the beginning of the book—I’ Il give you a copy.

Actually, you'll notice that there are twenty-five physicians who areinvolved. The
principle | established was this: that with chemistry, you could analyze a patient’s blood, or
some other tissue, find out what his problem was, and also what the solutionis. That's
essentially what this “immature infant” is. There were twenty-five physicians engaged in this
project. | encouraged them. Each of them gave me at least one patient to work with. When you



take the book home, you will see what the current thought was at that time. Here's a copy for
you.

TRAYNHAM: | received one. You gave meone. Thank you.

NATELSON: All right. | was up against tough competition. There was afellow by the name
of Smith, who was at Harvard, who had written a book on the premature infant, in which he said
that if an infant weighs less than one pound, leave him alone for twenty-four hours. One of the
first experiments | did wasto test histheory. | weighed achild, and | saw how much fluid he
lost in twenty-four hours. Then | tried to bring him back—the fluids. | was unsuccessful. |
actually killed that child, so asto prove my theory that the present situation that they used was
unsatisfactory.

For the next five or six years, | concentrated on devel oping a machine that would anayze
the blood of infants, and which was good for space. | used space money—space travel money—
to doit. I’ve got the machines, two of them, down in the basement. | used them for fifteen
years in the routine laboratory. Then | moved out—I was pushed out by a pathologist.

The general rule was this: they would let you work until you were ready for retirement.
Then they would hold an affair in your honor, in which they would give you all kinds of awards,
like these plaques. Then they would tell you, “Get the hell out of here,” which was a polite way
of—thiswas aroutine. I’ve got anumber of plagues all over the place. If you turn around and
look up there, you' |l see the twenty-ninth Annual Meeting of Clinical Chemistry. | chaired that
meeting. Some photographer put together all those pictures, put mein the center, and made that
picture. Onmy job, | came to Rockford.

[END OF TAPE, SIDE 1]

NATELSON: Now, thisisthe reprint that she was looking to get. | want to give you a copy.
Y ou take it with you.

TRAYNHAM: All right.

NATELSON: When | was about sixty-five years of age, | was interviewed by afellow from the
American Chemica Society. All thetime, | was achemist first and aclinical chemist second.
He found out that | had made rounds with Benjamin Kramer. That’s how | became aclinical
chemigt.

Now finaly, | was visited by Willie [Willard R.] Faulkner. He stayed with me for a



couple of days, and figured exactly what | was doing. He wrote thisarticle (3). With these three
articles (4)—you got a copy of this? Y ou ought to be able to write my history without me telling
you.

TRAYNHAM: Wewould like to have you tell us things that we would not find in these
documents. Although we are very glad to have these documents as resource and backup
material, we specifically would like to record your recollection.

WARSHAW: Sam, you piqued my curiosity when you said you were at Brooklyn Jewish
Hospital. You were there for areasonable amount of time. During that time, were you doing
both jobs, high school teaching and researching?

NATELSON: That'sright. | would leave my high school job, go to the hospital, and work at
the hospital. Therel met this guy, Benjamin Kramer. Hetook me by my hand, led me up to the
floors, and had me go from bed to bed saying, “Tell me, what’s wrong with this?”’

An example: | took the blood of awoman who was suffering from hyperemesis
gravidarum, you know. These women, they vomit their guts out when they become pregnant.
She had very low potassium. Wetried to treat her with salt cubes, you know, made from meat.
Shedidn’t respond. | analyzed the cubes and found there was no potassium in them. They had
faked it. That was Bovril. | took some mest, and | boiled the hell out of the meat until | got it
very concentrated. Then | lyophilized the residue, and then | did a potassium on that. | had
potassium. Then | gave that to the woman. After she had had two or three little cubes of this
Bovril—it was a homemade Bovril, you might say—she said, “I’m hungry. Give me something
to eat.” She started to eat and hold her food down. That convinced me that the answer for many
diseasesisin thistype of article by a chemist.

TRAYNHAM: That must have been very gratifying to be able to identify that cause, and to do
something about it.

NATELSON: | had a brother-in-law who gave me arougher problem. He was dying of a
peritoneal sarcoma. In other words, there was an article saying that cancer cells tend to be acid.
They' re metabolizing very rapidly. If you could take advantage of that, you might be ableto
cure certain types of cancer.

My youngest son, Ethan, had a setup down in Texas where he raised these mice, which
had no resistance to any disease. Y ou could inocul ate them with any tumor. He put the tumor
under the skin and measured the amount it grew, at the sametime. Then | injected them with a
chemical that would hydrolyze. In other words, | showed hydroxylamine was a poison for cells.

It was a mitogen, you might say. Then there was another thing | had discovered, that the roots
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of trees were loaded with an amino acid called homoserine, which was a serine with one extra
carbon, yet it was not present in any protein. | made the homoserine hydrosolic acid, inoculated
the mice in whom we had put a peritoneal sarcoma, then cured the peritoneal sarcomaand killed
all themice. | should have had areprint of that (5). | don’'t seem to have one here. Anyway,
someone else might pick this up.

That's the job of aclinical chemist. You see, | wanted to make clear that the job of the
clinical chemist isto help the physician find the cause of disease and find a cure for the disease.

TRAYNHAM: How would you characterize your relationship with physicians? That is, how
would you describe your personal interaction with them?

NATELSON: WEéll, | should have shown you some letters. My wife used to keep all of the
letters. If 1 showed the letters to the AMA, they’d put mein jail for practicing medicine. Many
of the letters said, “My patient was near death and was not surviving. You pulled her out. How
you did it with your chemistry, | don’t know, but you did it.” | have anumber of letters like that.

TRAYNHAM: You had the feeling that the physicians really respected you, then.

NATELSON: | was very popular in the place there. When | told them that | was going to
leave—when | got a couple of these letters and somebody included a twenty-five dollar check,
that was something to hang me. | sent the check back to him and told him that, “I’m not in the
practice of medicine.” Of course, | realy was. In other words, what | said was, “The practice of
medicine should include clinical chemistry.” That'sthe message I'd like to leave with you.

You'll read that in the first article here, “ Opportunitiesin Clinical Chemistry” (6). Now
what happened—now you’ |l see the people | had over there. You'll recognize Albert [L.]
Chaney was the guy who set up an iodine message. Remember Chaney? Hugh [J]
M cDonal d—he became president of the VAF; Samuel Natelson; Arnold E. Osterberg; and
Joseph I. Routh. All of these people lambasted me for saying that aclinical chemist could be a
person who did not have aPh.D., so | changed it.

That was aturning point in my life, that | was inventing a new science—clinical
chemistry—and that the definition of clinical chemistry should include the management of the
patient. In other words, if you read in this book, you'll see how you cal cul ate out how much
blood the patient needs. If you know the extracellular fluid volume, and you know the weight of
the patient, you can easily calculate out how much of a material you need to cure the person.

Remember thetitle of this article, “Opportunitiesin Clinical Chemistry” was good. This
was the article that, you might say, was the foundation stone of—at least what | consider—the
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clinical chemist (6).

TRAYNHAM: When did you first have the ideathat clinical chemists needed to be organized
into an association?

NATELSON: | had that idea back when | was with Benjamin Kramer.

TRAYNHAM: Did you have amagjor rolein the organization of the American Association of
Clinical Chemists?

NATELSON: | organized thething. You see, these people all claim it. There were nine people
there, but the reason they were there was because | invited them. | had to get someone in charge
whom they would respect. | put—what’s his name again?

TRAYNHAM: Sobel?

NATELSON: No, not Sobdl.

TRAYNHAM: Sobotka?

NATELSON: Sobotka, yes. We held ameeting in his office. He brought in his senior
technician, [Miriam Reiner], who had written alittle booklet on methodology. That qualified
her asaclinical chemist.

TRAYNHAM: Thiswas while you were at the Jewish Hospital in Brooklyn.

NATELSON: | was at the Jewish Hospital of Brooklyn, yes.

TRAYNHAM: You had said that when thistook place, there were nine people you had gathered
together for that organizational meeting.

NATELSON: | would say that there were nine people gathered together.
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WARSHAW: Do you remember any of them? Was Benjamin Kramer one of the nine?

NATELSON: No. Benjamin Kramer had become completely involved in his medicine, and
became rich.

WARSHAW: Who were some of the invitees who came to Sobotka's office that day?

NATELSON: Weéll, you have them. Y ou’ve published them many times. There were some
who turned me down.

WARSHAW: Who turned you down?

NATELSON: | would haveto look back at my records.

WARSHAW: Was Miriam Reiner one of the people who came to that meeting?

NATELSON: Shewas Sobotka’ s senior technician. She was there.

TRAYNHAM: Your position was that the clinical chemist was involved with patients.

NATELSON: My position was self-made. In other words, this one here that says, “A Clinical
Chemist Who ‘Made Rounds'” (7). | felt that aclinical chemist should make rounds with a
physician, go over each patient carefully, seeif in any way chemistry can help, and be qualified
to help.

For example, if you decide that the extracellular fluid in a patient is twenty percent of his
weight, and if he weighs one hundred pounds, then you’ ve got twenty pounds of fluid. With
twenty pounds of fluid, you have so much potassium, or so much calcium, or whatever it isto be
added to the patient’s body to bring him back to normal. It’'s not very difficult. You just haveto
know what it’s about.

TRAYNHAM: You said, however, that your position was in opposition to some of the others.

13



NATELSON: My position was in opposition to the whole organi zation.

TRAYNHAM: What was the organization’s position, then?

NATELSON: The organization didn’'t have any position, except that it was, “ Get Natelson.” |
was public enemy number one.

WARSHAW: When was this “get Natelson” policy or feeling starting to occur? It wasn't in
your early days, was it?

NATELSON: Yes. I think it wasright from the start, right from the beginning. Whenever we
held a meeting, | was invited to the meeting because they didn’t know exactly what | stood for.
They wanted to throw me out.

TRAYNHAM: Were you ever an officer in the American Association of Clinical Chemists?

NATELSON: No. | was head of the Nominating Committee for many years.

TRAYNHAM: Did that enable you to make sure you stayed?

NATELSON: | would tally up votes, but that’ s about all.

TRAYNHAM: You were able to pick the people who ran the organization, then?

NATELSON: Sometimes| could be successful. | was abad chooser.

TRAYNHAM: What was the relationship of the AACC to other scientific organizations?

NATELSON: WEell, every scientific organization looked at them with disrespect, because they
took such ameaningless position. If you read Sobotka’ sinitial speech, most of that was material
that | had told him. Hisfirst speech as president of the society was that the chemist should
involve himself more with a doctor and be involved in the treatment of the patient. That is
described in here.
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TRAYNHAM: Waéll, that was certainly your position.

NATELSON: It was my position right from the start.

TRAYNHAM: When did you think that the AACC departed from that position?

NATELSON: | think that the biggest influence against my position was Mort Schwartz.

TRAYNHAM: Washeaclinical chemist? Was he president of the organization?

NATELSON: No. Every timel would appear at a meeting with the government holding a
hearing, he was there. He had a collection of about five or six people with him, who all voted
against me. | would use the standard argument that a nurse with eight years experience doesn’t
make her adoctor. You see, | said, “A clinical chemist isascientist like any other scientist.” |
can show you in here.

TRAYNHAM: Well, let meturn to adlightly different areafor aminute. What do you perceive
to be the significant contributions of the AACC in thefield of clinical chemistry?

NATELSON: | fedl that the contributions | suggested at the beginning, in thislittle booklet, are
dtill the same. Get the data. Measure the data. Seeif you can find some chemical way of
treating the disease.

TRAYNHAM: Do you think that the American Association of Clinical Chemists has been
particularly helpful, then, to clinical chemists throughout the fifty years of its history?

NATELSON: No, it hasn’'t been helpful. It's been helpful in afinancial way. Clinical chemists
today are paid alittle better than they used to be paid. At thetimethat I got involved in it, they
werenot. A housewife who could handle a frying pan became the clinical chemist.

Do you remember when—you were in the middle of this—that war was going on? He
was in the middle of the war. What happened was that a number of people on research grants
were appointed to universities. When money became tight and they eliminated these grants,
then these peopl e became supernumerary and they became unemployed. | searched them out,
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and somehow or other, | found out Myron [M. Warshaw] was one of them. If you hired one of
those, the government would pay him the same salary that he got as professor at the University,
if you taught him anew science. | started that method of publishing monographs for the
university. That “Techniques of Clinical Chemistry” was with my ass stant, whom | imported
from Germany (8). His name was [Peter] Haux, | believe.

WARSHAW: Sam, I'd like to return to the American Association of Clinical Chemistry briefly,
if I may. When it first started back in 1948—when you helped start it—what was the criteriafor
membership? Wastherealimitation at all?

NATELSON: Therewas no limitation. Anybody who said he wanted to join could join.

WARSHAW: All right. There was no requirement that you had to be a Ph.D., then.

NATELSON: No.

WARSHAW: How did it differ from other, similar organizations, such that this requirement
was not deemed necessary?

NATELSON: Therewasno programin clinical chemistry to train clinical chemists.

WARSHAW: Yes, until later on.

NATELSON: That came later.

WARSHAW: Yes. Inthemiddle 1970s, when the Chicago group decided to form the National
Academy of Clinical Biochemistry, what were the changes, or why did they form that?

NATELSON: They formed that under the influence of Mort Schwartz and his gang—that’s
what | refer to them as. At least | got one concession from the clinical chemists. That was the
entitlement asfellow. If you had taken your boards and passed your boards, and you had a
Ph.D., you became afellow. Well, Mort Schwartz succeeded in getting that abolished. Not only
did he get it abolished, but he went down to Washington to debate with me against aclinica
chemist having aPh.D. The government was fair about thisthing. They wanted to find out
what all thiswas about. There was not only Mort Schwartz, but he had awhole gang of
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them. Some of them then became president of the society [AACC]. | was pushed aside asafly
in the ointment, you might say.

[END OF TAPE, SIDE 2]

NATELSON: You get apicture of the history of clinical chemistry from these three reprints,
and the copy of that, the Immature Infant. | first became a nationa figure with this booklet, you
see (2). It wasnot only me, but there were two other doctors, particularly Dr. [Woodruff L.]
Crawford and Dr. [Franklin A.] Munsey. | convinced them that by working with their infants,
the clinical chemistry had something to offer. | wrote this booklet completely from beginning to
end, and they endorsed it. All the physicians on the staff at Rockford Memorial Hospital got to
know me. They were very enthusiastic in supporting me.

TRAYNHAM: Do you fed that through its fifty-year history AACC has been responsive to
member needs?

NATELSON: | don’'t know if they're responsive to member needs. | don't believe that’sthe
way you should put it.

TRAYNHAM: How should we put it, then?

NATELSON: It should be put in thisway. What isaclinical chemist? Should aclinical
chemist be involved in the management and treatment of the patient? Should he develop new
and better ways of treating disease, and use his chemical knowledge? Should he manage
operationsin various hospitals with that in mind? That’s essentialy what | feel aclinical
chemistis.

TRAYNHAM: Do you fed that the Association helps provide that kind of focus or interaction?

NATELSON: The Association has taken alaissez-faire attitude. They have not supported, yet
they did abolish the fellowship. The way it was abolished was that a meeting was held. One of
Mort Schwartz’s colleagues got up and made a motion that they should abolish the concept of
fellow. It was seconded and it was turned down.

TRAYNHAM: Did they have any fellows at that time?
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NATELSON: There were many fellows.

TRAYNHAM: Did they lose their title of fellow at that time?

NATELSON: That'swhen they lost their title of fellow. They waited until the majority of
people in there who weren't supporting me—I was on one side, and they were on the other
side—that the fellow was an essential part of the objective of the society. They waited until they
got amagjority. Then they voted again. They kept voting. It was an illega system that they
used. That was the way they operated.

TRAYNHAM: Did you have any ideawhy they opposed the title of fellow?

NATELSON: Yes. They felt that | was requiring too much of the clinical chemists; that the
clinical chemist was not in any way prepared to help the physician in treating the patient; and
that therefore, they should not have the title of fellow. | felt that he had the background, and that
with very little training he could go on. For example, in this booklet | point out the fact that I'm
using the term “immature infant” because | can’'t think of any other term (2). An immature
adrenal gland, | said, adrenal immaturity. There’'s no evidence that the adrenal isinvolved at al.
As amatter of fact, it’snot involved. What iswrong with the premature is its kidneys are not
properly developed to handle the retention of sodium.

TRAYNHAM: You ve spoken abit about some of the negative aspects of AACC during your
career, and your conflicting opinions with some of the personsinit. Can you identify any
particular positive changes in AACC during your career?

NATELSON: Asfar as!’m concerned, | have not seen any positive changes. | believe that
they’ ve taken the position of supporting—that’s a pathologist’sjob. The position they takeis
that the pathologist should run the chemistry lab. It's a source of income, a huge source of
income. That'sthe only thing that counts.

TRAYNHAM: Were the pathol ogists the persons who were taking that position then?

NATELSON: Pathologists? Many pathologists did not feel that that was the case. They
welcomed the chemist. | can’t say that about every pathologist, but there were some
pathologists who took advantage of something dropped in their lap. They became the clinical
chemigts, if you want to cal it that.
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Many of the private outfits opposed it. Asamatter of fact, | have an award here from
one of the commercial laboratories that gave me an award trying to shut me up because | was
fighting them. It didn’t help.

TRAYNHAM: Itdidn’t work, | guess.

NATELSON: Didn’'t work, but | took their award. [laughter] | hung all the awards up on the
walls. You seethem all around theroom. Thisis my awards room.

WARSHAW: | received the impression that some clinical chemists practice clinical chemistry
similarly to the way you describe they ought to, depending on their situation.

NATELSON: | don’'t know of any. We put it that way. Y ou probably will practiceit to a
certain extent.

WARSHAW: Yes, but that is actualy very limited when one has a private practice. However,
in the university setting, some do practice clinical chemistry.

NATELSON: | think that it's worse in the university setting than anything else. | tried to
practice clinical chemistry at the veterinary school. | established norms. | established a course.
The veterinarian was very anxious to learn about this. What happened was, | started with about
five people. | ended up with about thirty people. They started coming in and listening to the
lectures because they al had animalsto deal with.

How could you tell what the normal level of achloride was? If you never did achloride
determination before, how would you interpret it, especially with animals? There’sawide
variation among animals as to what they normally run. | have not lived long enough to see the
clinical chemist get what he should. In other words, if the clinical chemist took my pathway,
they would all berich. They would be very wealthy because they would be practicing medicine
to a certain extent, like my son. A clinical chemist would be respected.

TRAYNHAM: You mentioned that your son isaphysician. Do you think he respects clinical
chemistsin the way that you would likewise do?

NATELSON: No.
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TRAYNHAM: Oh, really?

NATELSON: Hetriesin every possible way to interfere with my work. Hefeelsthat I'm
invading his pasture.

WARSHAW: What about Ethan?

NATELSON: He sdifferent. Heworkswith me. He sreasonable.

WARSHAW: Y ou wrote a book with him.

NATELSON: That'sright. When he started to study the literature, he realized that | wasright.
WEell, | wrote anumber of books. | started writing a series of books on clinical chemistry. What
isthat?

WARSHAW: That’s your book with your son Ethan (9).

NATELSON: Yes. There'saprincipleto apply clinical chemistry. In my books| don’t
criticize anybody. | just say what | think ought to be done.

TRAYNHAM: | would like to touch briefly again on the subject of the AACC. Even though
you’'ve had differences of conviction from some of the members, did you maintain your
membership in the association al through your career?

NATELSON: Yes. | refuseto giveup, you might say. Asaresult, | paid my dueslike
everybody else.

TRAYNHAM: Did you find that attending the meetings was helpful in your career?

NATELSON: Yes, | think so.

TRAYNHAM: Would this bein terms of interacting with other clinical chemists?
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NATELSON: | wasaspy. | found out what the other side was doing.

TRAYNHAM: The contact with other members of the association, | presume, was important to
you.

NATELSON: Yes. You see, | was morethan aclinical chemist. | was actually, one might say,
an engineer to acertain extent. If you look at that cabinet over there against the wall, that’s
made of pure mahogany all the way through. | made four such. Here' s another one. They're
very heavy.

TRAYNHAM: Did you build these cabinets yourself?

NATELSON: Yes, | built these cabinets mysdlf. | enjoy doing that kind of work.

WARSHAW: Sam, as| recall, one of the things to which you made a major contribution in
clinical chemistry was your desire, and interest, and explorations along the lines of miniaturizing
thingsto use low volume, or microtechniques. In fact, you wrote a book (10).

NATELSON: That came from my job, my first mgjor job.

WARSHAW: Would this have been at Rockford?

NATELSON: At Rockford Memorial Hospital.

WARSHAW: Give us some background of how this evolved. Y ou expressed so much interest
in microclinical chemistry.

NATELSON: Weéll, eventually | tried to make a machine that would do this automaticaly. |
had capillaries built. That came about from my relationship with the NASA. How do you draw
blood in space in aweightless atmosphere without an atmosphere—with an uncertain
atmosphere? | decided to use acapillary. Just stick the finger and put the capillary in, and let it
run up to the end. | built two machines. | employed two engineers, who were in the business of
machining stuff. At my direction, they made these two machines. One set up in my laboratory
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to do phosphorous. Do you remember that? The other | set up to do infrared analysis, because |
was looking at blood, you know. | was looking at the hemoglobin and other related materias. |
have them down in my basement.

WARSHAW: Sam, of all the patents you had, the fifty-odd patents, what do you believe is your
most important one?

NATELSON: It'snot what | believe is the most important. It's what has been most successful:
the one that makes rose il from phenyl ethyl alcohol. It turns out to be the simplest invention.
It's made several companies very rich.

WARSHAW: Did this enrich you as well?

NATELSON: No. I'm not agood businessman.

TRAYNHAM: Well, among your clinical chemistry inventions, which one do you think has
been most successful ?

NATELSON: The very ideaof using small volumes of material. You know, the machines that
pick up with avery fine capillary suck up small amount—ten microliters, five microliters. The
genera idea of using small amounts of materials.

TRAYNHAM: Do you fed at ease or content with the development of the field of clinical
chemistry today?

NATELSON: No.

TRAYNHAM: What maor changes would you liketo see in thefield itself?

NATELSON: | would like to see the clinical chemist, first of all, get paid adecent salary. A
few of them are. I'd like them to have a position of the pathol ogist—in other words, equivalent
to the pathol ogist, and the head of any department. See, when | was at Michael Reese Hospital,
| was head of the department of biochemistry. Actually, | was a member of a group of heads of
departments of the whole institution. | had atremendous amount of influence on the policies of
the hospital. In other words, | would like to see the clinical chemistry be taught in the medical
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schools as a requirement.

TRAYNHAM: Do you see any indication that the field is moving in that direction?

NATELSON: No. | don't see any indication. | see the pathologists getting richer and richer.
That’s about all, but they' re called pathol ogists.

TRAYNHAM: What do you think is going to be the future of clinical chemistry?

NATELSON: | believe, eventually, the clinical chemist will be recognized as an important
individual in the hospital, and in the management and treatment of patients. | think that timeis
coming.

TRAYNHAM: What do you think is leading to that change from the way things are now, as you
perceive them?

NATELSON: I think alot of things. Certain institutions are centers of learning for al over the
country. People are going to places like the Rockefeller Institute to be treated for particular
diseases. | believe that that is the motivation. The motivation for any change will be an
€conomic one.

TRAYNHAM: Persons who have previoudly written accounts about you, including two of these
photocopies that you gave us here, emphasize your seemingly boundless energy. Do you see
yourself that way?

NATELSON: 1 don’'t know. | wasbasically originaly an athlete, you might say. | ran for my
elementary school in the one hundred-yard dash. | ran for my high school. | played football.
My sport was baseball. | till have a broken finger from the Texas League trying to make me
into acatcher. Inthose days, you couldn’t grab the ball with your glove. Y our catcher’s mitt
was like a spare pillow. You had to go like this—catch it, and over and out. | wasjust alittle
slow, and broke my finger.

TRAYNHAM: It looks asthough it’s crooked just right for putting over the end of a pipette.

NATELSON: | wasdso apitcher. It helped me asapitcher. | could throw a curve that broke
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about three feet from the plate.

WARSHAW: Well, Sam, | was reading about your technique for batting. Instead of following
the pitch asit came towards you, you set up afocal plane.

NATELSON: That'sright.

WARSHAW: Tell us about that.

NATELSON: | used to watch until the pitch cameinto my view. They used to tell the batters,
“Look at the pitcher.” | say, “Don’t look at the pitcher. Look at the plate. In the view, you have
your plate, then an area here. When the ball comes into that area, then you swing.” It didn’t
make any difference where | was. | was always the best hitter.

TRAYNHAM: Waéll, it worked for you.

NATELSON: Thelast timel batted, | batted .385—before the Texas League became a big
league, when it was a minor league.

TRAYNHAM: Did you ever have an ambition to join the big league?

NATELSON: Whilel was catching for this team, | got a notice that | had been appointed at
NY U to become ateaching fellow. | quit my job and | went for atremendous reduction in
salary—about thirty-five dollars a month—to become ateaching fellow.

TRAYNHAM: Did you become afellow because it was more interesting to you, then?

NATELSON: Weéll, | was not atrue athlete. | was essentially an athlete only because there was
nobody el se around who could bat .385, you see. | liked to play ball asasport. | liked to hit the
ball very far. | consider my major goa in life to upgrade the role of the clinical chemist from
that of failure. I’velost to the pathologists and to private industry.

TRAYNHAM: Well, when you started out your career in clinical chemistry, there was really
hardly afield of clinical chemistry. Y ou had hardly any role models to attract you to the field.

24



NATELSON: No. | had no role models.

TRAYNHAM: What persuaded you to give up avery promising start in industrial chemistry
and go into clinical chemistry?

NATELSON: Wéll, because you follow your nose, you see. That’s the way the cookie
crumbled. | happened to be in ahospital. | happened to have ajob in ahospital. | didn't say,
“I’m going to quit now, and go and do this.” | just did what was—

TRAYNHAM: What needed to be done.

NATELSON: What | thought needed to be done.

TRAYNHAM: What prompted you to take that first job in the hospital?

NATELSON: Nothing. | wasteaching school a Girls Commercial High School. There was an
annex to some other school. When | went into the laboratory, the laboratory person welcomed
me. That was Albert E. Sobel. He was hired previously by Benjamin Kramer. | think you'll
find his picture in one of these.

Sobel, of course, didn’t have the philosophy that | had. He went along with Sobotka,
although Sobotka eventually was won over to my position. If you heard hisinaugural speech,
when he was first elected president, in his speech he said, “A clinica chemist should be
consulted in the management of the patient.”

WARSHAW: Sam, I'd like to go back to when you had this meeting that initiated the founding
of the AACC back in, | assume, 1947. Apparently, in one of your articles, you listed the
participants in that first meeting (3). Therereally were nine participants. One of them was a
Max [M.] Friedman.

NATELSON: Max Friedman was a creation of Harry Sobotka. Max Friedman was working for
asmall hospital and also had a private small lab. Harry Sobotka enlisted him to join the group.
He eventually became president of the society. He wasn’t too bright.
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WARSHAW: Téll usabout Julius[J.] Carr.

NATELSON: Julius Carr was anice guy. He also was a product of Albert E. Sobel. He never
did make adecent living.

WARSHAW: Now, did Sobel move from Brooklyn Jewish Hospital to another hospital in New
York?

NATELSON: No. Hewas paid very well at the Brooklyn Jewish Hospital. When Kramer |eft,
or retired, Sobel took over hisjob. That happened in many places. For example, it happened at
Cook County Hospital. When the fellow in charge of the chemistry lab retired. Do you
remember his name?

WARSHAW: Would this have been [Alvin] Dubin?

NATELSON: Dubin, yes. Hetook over. Dubin wasatechnician. He had no degree.

WARSHAW: Tell us about Mary [H.] McKenna.

NATELSON: Mary McKennawas afriend of mine from my daysat NYU. | don’t know too
much about her. Shewasinvolved in clinical chemistry. Many chemists who weretrained in
colleges eventually got jobs as clinical chemists at hospitals.

WARSHAW: Mary McKennahad a doctorate degree from NY U, then?

NATELSON: Yes.

WARSHAW: Let'ssee. You mentioned two other peoplein that group. Was one of them
Joseph Kahn.

NATELSON: Joseph Kahn died about that time. He was also afriend of Sobel’s and afriend of
Sobotka, but Sobotka was dead by then.
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WARSHAW: LouisDotti. Do you remember that name?

NATELSON: Dotti, yes. Dotti wasin charge of the laboratories at Presbyterian Hospital in
New York City.

WARSHAW: Sam, | think | know your feelings of why clinical chemists should start a society.
What do you think some of these people were interested in?

NATELSON: They were motivated by an invitation from Harry Sobotka. He loaded his
meeting with his friends. Hejust called them and said, “Will you come attend the meeting?’

WARSHAW: Were these some of the mgjor clinical chemistsin New York City at the time?

NATELSON: | wouldn’'t say they were the major clinical chemists.

WARSHAW: Who was |eft out?

NATELSON: | don’'t know who was left out, because | didn’t know all of the clinical chemists.
Mary McKennawas afriend of Harry Sobotka and Sobel. Both of them probably contacted her.

WARSHAW: When you look back, of al the people you associated with in the years you were
in clinical chemistry and in the AACC, who are the individual s that you still have awarm
feeling for and liked?

[END OF TAPE, SIDE 3]

WARSHAW: You had awarm feeling for Daotti, | believe.

NATELSON: Yes. | had awarm feeling for Mary McKenna. Severa people. There were
several people among the nine you didn’t mention who after that meeting quit and refused to be
part of it, because Sobotka was dominating the meeting.

WARSHAW: In later years, of whom do you think very highly? I’'m thinking of later, you
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know—the 1970s and 1980s.

NATELSON: There are severd, but I’ ve forgotten their names. Y ou see, you have to remember
that | have an approaching Alzheimer’s disease.

WARSHAW: | wouldn't think so.

NATELSON: Well, you may not think so, but I know so. I’ve been taking such things as
ginkgo, you know—the extract of the ginkgo tree. I’ve been drinking alot of warm hot tea.
Papers appear from time to time, comparing those who drink hot tea and those who drink coffee.
They say if you drink hot tea, especially black tea, then you have aless severe case of
Alzheimer’s disease.

TRAYNHAM: Do you think it works with you?

NATELSON: | don’'t know. See, | haven't got much of a memory.

WARSHAW: Wéll, tell me, do you remember Mort [Morton B.] Epstein?

NATELSON: Hewasthe onel wastrying to think of. Mort Epstein’s son committed suicide.
Mort Epstein always sided with—whenever | was at a meeting, everybody was against me
because | was apurist. | said that the clinical chemist should be aclinical chemist.

TRAYNHAM: Well, during your career you were at severa different hospitals. You chaired
the department of biochemistry after you left Jewish Hospital. In which one of those positions
did you think you had the best opportunity for your career devel opment?

NATELSON: | didn’'t have agood opportunity in any of them. For example, | was at the St.
Vincent’s Hospital. | moved my x-ray spectrometer there. They made me sign a paper, saying
that if anybody got hurt, | would be responsible personally for the x-ray spectrometer. That’sthe
kind of influence | had. The more they opposed me, the stronger | became. I’'m avery stubborn

guy.

TRAYNHAM: What wasit that persuaded you to move to St. Vincent’s from Rockford
Memoria Hospita, then?
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NATELSON: | started getting letters thanking me for hel ping them save their patients. | knew
that that meant certain jail for me. There would be one doctor who would put in an official
complaint to the AMA. The AMA had made a deal with a chemist—aclinical chemist—in
1929, that they would not interfere with the development of clinical chemistry, but they did.
The AMA would like to get some of these letters that my wife had.

WARSHAW: Sam, you would have had very good opportunities at Rockford, then.

NATELSON: Yes. At Rockford I convinced the doctors that | was useful to them by working
them with patients. For example, | went to New York City to look for ajob. | wastreating a
patient who had a ruptured appendix. | told the people there that at the Brooklyn Jewish | had
seen something like ninety patients who had a ruptured appendix. They all referred to pain to
some other part of the body. There were several physicians who said this patient had a ruptured
diverticulum. You know, adiverticulum is apart on the opposite side of abody. | said to them,
“If anybody here wants to take my bet, I’ll bet them a dollar to one set that this person does not
have aruptured diverticulum.” They said, “How do you know that?’ | said, “I used to make
rounds at the Brooklyn Jewish Hospital. | saw about ninety patients with a ruptured
appendices.” They al had pain. They al had referred the pain to the other side of their body.
Will you read it when you get home?

WARSHAW: Sam, if | understand your explanation, you left Rockford because you were afraid
that the AMA would—

NATELSON: Get after me.

WARSHAW: Y ou mean, because you participated in patient care so intimately?

NATELSON: That'sright.

WARSHAW: Y ou spent only ayear at St. Vincent’s before going to Roosevelt Hospital, | think
it was.

NATELSON: Weéll, at St. Vincent’sthe nuns were terrible. They kept bothering me with my x-
ray spectrometer. They felt that it was a public menace.
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WARSHAW: Did you take your x-ray spectrometer to Roosevelt with you?

NATELSON: Yes. They felt that | should be personally responsible for it.

TRAYNHAM: Wasthe attitude at Roosevelt better toward you than at St. Vincent’' s?

NATELSON: Therewas a Sister assigned above me to just watch that machine. Her name was
Sister Henrietta. She would hang around and watch to seeto it that nobody went near the x-ray

spectrometer. | never did. Later on, it turned out that x-ray spectrometry was used by NASA in
analyzing moon rocks and things like that.

TRAYNHAM: Did you find the reception and opportunities at Roosevelt Hospital better than
you had found at Saint Vincent’ s?

NATELSON: No. | never found any acceptable place—as acceptable as Rockford Memorial—
the reason being that this one person, Woodruff L. Crawford, brought me into Rockford. He
sort of felt responsible for me. He would pay close attention to what | was doing. He was very
helpful. Munsey was his assistant. These three doctors were helpful and saw how | operated.
They saw thelogic of what it was.

WARSHAW: What wasit liketo beaclinical chemist at Roosevelt?

NATELSON: At Roosevelt? That'sagood question. | didn’t get achanceto practiceasa
clinical chemist at Roosevelt.

WARSHAW: Well, you must have made a pretty good name for yourself. Didn’'t Michael
Reese Hospital invite you to come back to Illinois?

NATELSON: Well, my reputation was made in Rockford.

WARSHAW: All right. What got you to go back to Illinois?

NATELSON: | wanted to get away from these letters that started to pilein. My wife hasa
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bunch of them.

TRAYNHAM: Weéll, | suppose you officially retired in 1979 when you were seventy years old.

NATELSON: That'sright.

TRAYNHAM: You moved hereto Knoxville. What prompted you to choose Knoxville as the
place for your retirement?

NATELSON: My son invited meto come here. Well, what | intend to do is sell this house and
get out of Knoxville.

TRAYNHAM: Where do you want to go?

NATELSON: | will go to my brother’s house.

TRAYNHAM: Whereisthat?

NATELSON: That'sin New Jersey. He has ason who livesin Montana. | may end up in
Montana.

TRAYNHAM: Whereisyour son Ethan living?

NATELSON: Ethanlivesin Texas. Had | known what | know now, | would never have moved
into Knoxville. | would have moved to Texas.

TRAYNHAM: Weéll, while you' ve been in Knoxville, you' ve had an appointment as adjunct
professor at the College of Veterinary Medicine. Have you found that to be reasonably
satisfying?

NATELSON: That'sjust on paper.
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TRAYNHAM: You haven't had anything to do there?

NATELSON: No.

WARSHAW: | cameto visit you one time.

NATELSON: | lectured to the students there on the use of clinical chemistry in animals. | gave
COUrSES.

WARSHAW: Y ou had office space and lab space.

NATELSON: | had office space and lab space.

TRAYNHAM: That must have been satisfying for your retirement period.

NATELSON: Yes, that was very satisfying.

TRAYNHAM: Weéll, can you think of anything else that you need to tell us to make a story
about your career and your association with AACC complete?

NATELSON: No.

TRAYNHAM: Dr. Warshaw, can you think of more that you want to ask?

WARSHAW: Well, Sam, let’stalk alittle about Ethel [Natelson]. She played arolein your
career through the years. Going back in time alittle bit in the early days of your career, can you
remember how Ethel participated?

NATELSON: She never participated much in my career. She went to Brooklyn College and
was a bookworm.

WARSHAW: Sam, | have some good memories of you and Ethel. What did you do at Michael
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Reese every Christmastime?

NATELSON: Christmastime, yes. | used to give out giftsto the technicians.

WARSHAW: They put on a potluck dinner with all the ethnic dishes, right?

NATELSON: That'sright.

TRAYNHAM: WEell, Dr. Natelson, you' ve had avery successful career.

NATELSON: | don’'t know. It depends. It's been successful for other people, but not for me. |
have not achieved what my goals were.

TRAYNHAM: What were your goals?

NATELSON: My goalswere to make the clinical chemist a self-respecting individual.

TRAYNHAM: You don't think they are self-respecting?

NATELSON: No. He'sstill atool of the pathologist.

TRAYNHAM: You certainly have developed a number of procedures that have bettered
medicine for lots of patients.

NATELSON: That'strue. | didn’'t develop it for the patients. | developed it for apatient. In
other words, when | had a particular patient. When you read this book—you’ ve got a copy of
this, | hope (2).

TRAYNHAM: Yes.

NATELSON: You'll seethat | call it the condition of the immature infant. Actualy, I'm really
saying that for want of a better word, I’d call it adrenal immaturity. That’s what would happen
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if he did have adrenal immaturity. These are different points—high points—in my career, you
might say, these three papers (4). Thisis my initial conception of the idea of aclinical chemist
society (4c). A member from the American Chemical Society cameto visit me. He wrote this
article (4b). Thisisthefinal article by Faulkner, who wrote the article reviewing my career (4a).
Thisisfarly complete. You see, what they al are influenced by is the fact that when they came
here they saw me working outside, pouring cement or concrete, or something like that you see. |
liketo do that. See, | liketo build something, like these bookcases. They'retoo big. If | had it
to do over again, I’d make them smaller.

TRAYNHAM: Wéll, they'refilled up with books. Y ou’d have to have more of them if you had
them smaller.

NATELSON: That'sright. I've got two more of them down in the basement. | didn’t show
you those.

TRAYNHAM: You referred during the conversation so far to your two sons, Stephen and
Ethan. Did you have any other children?

NATELSON: Yes. | had two girls. Onewas Lisa, and the other was Nina

TRAYNHAM: Arethey professionals also, like your sons?

NATELSON: 1think so. Lisaworksfor the CIA [Centra Intelligence Agency].

TRAYNHAM: What does she do there?

NATELSON: She now has the highest job that she can have in her category. She went to the
University of Pittsburgh. She hasaPh.D. in linguistics. She's been figuring out new and better
ways of training spies. In other words, she gets behind a curtain of some sort and has the spy
interviewed by someone who's looking to seeif he'saspy. If he's unsuccessful, then she
applies that she feels she’s been successful. If heis successful in calling out which of the five or
six people whom they have is a spy—in other words, she teaches them to speak the native
language of a particular community. Rather than the book learning. Sheinvented that system.

TRAYNHAM: Which daughter isthat?



NATELSON: Lisa. Her full nameis Elissa Rebecca

TRAYNHAM: What does your other daughter do?

NATELSON: She hastaken up with animal rights. She makes recordings of teaching sessions
for Arab and Jewish children in Israel. She called the organization CHAI, which means “life” in
Hebrew. It's officially the Committee to Help the Animalsin Isragl. She organized the thing
and has raised money for it. I’ve given her money for it.

TRAYNHAM: Doesshelivein Isragl?

NATELSON: No. Shevisits Isragl and goes from school to school, both Arabic and Isragli, and
makes speeches.

WARSHAW: Wheredoes Lisalive?

NATELSON: Lisalivesin Washington, D.C.

TRAYNHAM: What is the name of your other daughter?

NATELSON: NinaBeth.

TRAYNHAM: Nina

WARSHAW: Where does Ninalive?

NATELSON: Ninalivesin Washington also. She'sthe daughter named after my mother. My
mother’ s name was Bashahenna—Bessie Anna or Betty Ann. She has her name reversed, Ann
Betty. Well, Nina Beth we called her when she was young. That’s my younger daughter.
They’re both professionals.

TRAYNHAM: You said you have about seven grandchildren?
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NATELSON: Yes. Most of them are female.

TRAYNHAM: Do you think any of them will become aclinical chemist?

NATELSON: No. They'veal chosen their careers by now. The girls have their careers as, you
might say, instructors or teachers. The boy is till in the formative stage. | don’t know what his
career isgoing to be. I've helped him go to Isradl. It has paid off. | went to synagogue during
the high holidays. They got new books, the print got smaller, and the pages got shinier. So, they
were very difficult for a person with my limited vision to see. He read it to me as fluently as you
can. That was worth all the money that | spent for him.

TRAYNHAM: Heread it to you in Hebrew?
NATELSON: Yes, heread it to mein Hebrew. Of course, | translated it into English.

My oldest son, Stephen, has married. He started out by living illegally with a woman.
She was pregnant. | paid him the money to go to Cuba so she could get an abortion. He then

came back. When he came back to Knoxville and he took up with anurse. She was pregnant.
He married her, and he had two more children. The children are adorable.

WARSHAW: Sam, is Ninamarried?

NATELSON: Nina, yes. She’smarried to afellow by the name of Cohen.

[END OF TAPE, SIDE 4]

WARSHAW: Sam, how old are your children?

NATELSON: Weéll, I'll start from the top. The doctor who | live with now—he’s sixty.

WARSHAW: Stephen?

36



NATELSON: Yes. Then the number two boy, Ethan, he' sfifty-six. Lisaisfifty-two. Ninais
forty-nine.

TRAYNHAM: Weéll, can you think of anything else that you would like to tell us about your
family or your career?

NATELSON: No. | would only like to say that I'm glad you gentlemen came here. | was able
to give my message to the clinical chemists as awhole.

TRAYNHAM: Well, we have it recorded in your own words.

NATELSON: That'sright. Inother words, | feel that the clinical chemist should concern
himself with not only the management of laboratories, but with the management of the patient,
and act as a consultant to the medical staff as a specialist.

In other words, the physician will hire a specialist to do surgery for him, in which heis
not skilled, by a surgeon who is approved by and has his medical boards. Well, when a surgeon
or aphysician has a patient whom he is treating, he should consult aclinical chemist. The
clinical chemist should have the capability of using his science to investigate what’s wrong with
the patient, and how would be the best way to go and trezt it.

TRAYNHAM: Do you think that physicians in genera areinclined to consult clinical chemists
in that way?

NATELSON: No. They'renot inclined to consult them now. If they had the experience of the
clinical chemists at Rockford Memoria Hospital, they would, see? | have worked with
physicians who started out by giving their patients potassium penicillinate because they’re afraid
of sodium. They read somewhere in a book that sodium is abad thing for patients. They’'ve
even given potassium penicillinate to a patient who has low potassium. Now, of course, they
would never do athing likethis. They would consult with aclinical chemist if they could find
one, or they would try to act asaclinical chemist would act—in some way to use chemistry to
treat their patients.

TRAYNHAM: Well, | want to thank you for participating in this interview for the Chemical
Heritage Foundation and for the American Association of Clinical Chemists. I’'m sure that the
archival record of your recollections of your career, and the message that you’ ve given, will bea
valuable resource for personsin timeto come.
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NATELSON: If it saves onelife, then it’sworthwhile. For example, there was a patient who
was very sick—that patient that they had a meeting on—and decided that he had a ruptured
diverticulum. A ruptured appendix is adangerous thing. Today we have penicillin products.

Y ou load the patient up and keep him aive. I’ ve seen patients loaded up with penicillin. Then
the ruptured appendix is sutured closed and washed in antiseptic fluids. The patient then
recovers. I've never seen any of them recover if they were surgically treated for a ruptured
diverticulum that they don’t have.

| recognize the fact that the clinical chemist has a definite place in the community, in the
medical community, and that he should use his skills for helping the physician manage and treat
the patient, rather than to make money. If the clinical chemist opens up a private |aboratory, he
will make large sums of money as the analysts’ analyses comein. If hetriesto set up apractice
to advise the physician on how to treat the data, he would be doing something much more
useful. That’'sthe message | would like to teach.

TRAYNHAM: Weéll, | hope that this recording will help spread your message more effectively
than perhaps it might have been spread before.

NATELSON: | hope so, too.

TRAYNHAM: Thank you very much for giving us this time today.

NATELSON: Thank you for coming here.

TRAYNHAM: We'reamost on top of your birthday. | hope that you have a very happy
birthday celebration on Saturday.

NATELSON: Thank you very much.

[END OF TAPE, SIDE 5]

[END OF INTERVIEW]
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Opportunities in

Clinical Chemistry

CLlNICAL chemistry encompasses the
study of the fundamental principles of
chemistry as applied to an understand-
ing of the functioning of the human
organism in health and disease. To
some, clinical chemistry seems to be a
relatively new offshoot from biological
chemistry. Actually, the situation is
the reverse. Not only is biochemistry
a recent offshoot from clinical chem-
istry, but organic chemistry as well
derived its initial impetus from studies
in clinical chemistry. Wohler and Lie-
big, in their classical work on urea,
were carrying out research on a subject
similar to thbse being studied in the
clinical laboratory today. In this coun-
try, examination of the earliest volumes
of the Journal of Biological Chemistry
will reveal that a major portion of the
articles published were in clinical chem-
istry. The nature and scope of clinical
chemistry and what constitutes a clin-
ical chemist may be gleaned from the
recommended training and activities
of the clinical chemist in the different
fields of endeavor as described below.

Undergrad Clinical Chemist Pursues
Course Similar to Chem Major

As an undergraduate, courses in
chemistry similar to those taken by a
major in chemistry should be pursued.
These should include as a minimum,
courses in inorganic, organic, physical
and analytical chemistry, of the quality
recommended by the ACS for a B.S.
degree in chemistry. Mastery of the
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fundamentals of mathematics is essen-
tial. In addition to the basic course in
calculus, the student should be advised
to take a course in differential equa-
tions. The liberal use, in modern grad.
uate studies in chemistry, of advanced
calculus, and to a lesser extent the con-
cepts of vector analysis, places the
student who has not studied these dis-
ciplines at a disadvantage. Basic train-
mng in college physics is, of course,
essential. - Additional undergraduate
physics courses, which deal at greater
length with the study of the underlying
principles of electronic circuits, heat,
light, electricity, and magnetism will be
of inestimable value not only for grad-
uate study but in the subsequent daily
practice of clinical chemistry. It is ad-
visable to take a course in zoology and
in bacteriology in addition to the intro-
ductorv biology courses. The knowl-
edge gained from such courses will not
only add materially to an understanding
of biochemistry cowrses taken in the
graduate school but will also permit a
more intelligent approach to the prob-
lems which will be faced when prac-
ticing clinical chemistry, whether they
be in the hospital, in medical school, or
in industry.

An acquaintance with Latin, and a
reading knowledge of German and
French or Spanish is highly desirable.
Tt is necessarv that sufficient course
work in English composition and speech
be included to train the chemist to ex-
press his thoughts accurately and ef-
fectively, both orally and in written
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reports. Cultural courses, such as his-
tory, philosophy, music, and art, will
help to broaden the interests of the
student.

The graduate study of the clinical
chemist should include graduate courses
in advanced physical, organic, and
analytical chemistry. To these must be
added, for the clinical chemist, an ad-
vanced course in general biochemistry
and in mammalian physiology. Addi-
tional work in enzyme chemistry and in
the practical application of radio tracer
techniques is essential.  Optional
courses, in line with the interests of the
student, may include chemical ther-
modynamics, qualitative organic anal-
ysis, theory of solutions, intermediary
metabolism, pharmacology, physical
organic chemistry, and chemistry of
natural products. These optional
studies will, of course, depend to some
extent upon the availability of these
courses in the school and on the partic-
ular field which the student chooses for
his major interest.

Clinical Chemist Should
Attain Ph.D or D.Sc.

The training for positions of respon-
sibility in the field of clinical chemistry
should be at the level of the graduate
school and the attainment of a Ph.D.
or D.Sc. degree should be the “norm”
for those preparing to make clinical
chemistry their life work. It is felt that,
at present, the best environment in
which graduate training may be pur-
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sued is that of a biochemistry depart-
ment, operating within the framework
of a medical school. The medical
school, in turn, should form an inte-
gral part of a university which supports
a graduate science program. The avail-
ability of certain medical courses and
clinics makes this set-up a desirable
one.

The problem chosen for the research
project required of the doctorate stu-
dent will obviously vary widely with
the interest of the student, the faculty
of the graduate school, and the avail-
able equipment. However, while the
research should be of a fundamental
uature it should also, in its ultimate
goal, be related to some problem in
clinical chemistry. The same high
standards required of the doctorate for
any other specialized field should be
applied in evaluating the doctorate the-
sis of the student in clinical chemistry.

Postdoctorate study and research
with a leader in the field of clinjcal
chemistry, preferably in an environ
ment which places the student in inti-
mate contact with problems of the
analytical clinical laboratory, is desir-
able. The recommended location would
be the analytical laboratory of a large.
modern haspital. The clinical chemist
who completes a year of internship i
such an environment and who later ax
sumes « position of responsibility i
clinical chemistry will be prepared
mucl: better to handle the practical
problems which will confront him.

Clinical Chemist Can Link
Scionce and Medicine

To the medieal scliool and the -
versity craduate school fall the main
vesponsibility for training the clinical
chemists who will man the hospital, the
industrial. and the private laboratories
of the future. Tu the long run the out-
ward dissemination of ideas from the
university and medical school training
centers will be achieved largely by the
outward micration of the students
themselves. If properly trained they
will carry with them, hesides the ap.
propriate technical skills, some resid-
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uumn of the background and the at-
mosphere in which scientific discoveries
and advancements are made.

The increasing importance of chem-
istry in the practice of medicine is evi-
denced in many ways, vet is not always
recognized by the chemist himself. Pre-
occupied as he is by the more tradi-
tional problems in his own sphere of
research, he has too frequently failed
to grasp the role which his science can
play in medicine and to detect the
changing attitude on the part of the
vounger group of practicing physicians
who are both genuinely interested in.
and receptive to, a better understanding
of chemistry. As a consequence, the
integration of chemistry with medicine
has, until recently, reverted largely to
his clinical colleagues, whose under-
standing of the subject often leaves
much to be desired. This developing
void in the educational personnel of
the medical school and associated hos-

Chivinsls

created w need s
who have been educated in the chen
ical problems which face the clinician
They can bridge the gap between th
investigative scientist and the medical
profession and can thus integrate and
correlate our science with medicine. In
addition. there rests with this group
much of the responsibility to train
largely at the graduate school level
still other voung men in this particulas
area of chemistry to fill the needs of the
future. It is this latter aspect of such s
position that differentiates it from the
work of the clinical chemist in the hos
pital and in industry, and from the
clinical chemist who manages his own
laboratory.

So much has been said about poor
salaries for college teachers in general
that some young people do not consider
entering the teaching profession for
that reason. Actually, the situation in
most of the universities is verv much
improved over what it was five vears
ago. There is still a differential in sal-
aries between industry and teaching,
and probably, there always will be. Be-
cause of the other sometimes intangible
rewards afforded the college teacher.
many persons with the necessary quali-
fications for a college position who work
in industrv would elect to work in the
university if the monetary rewards were
the same.

Probably the greatest reward af-
forded the university professor, in gen-
eral, comes through watching young
minds develop and in knowing that he
has had some part in this creative proc-

Laboratory technigue of extracting drug from cohoba seed at National Heart Institute
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ess. This satisfaction is particularly
keen when a man watches his own
graduate students develop inquiring
minds and become independent inves-
tigators. The daily associations with
the fine group of young men and
women, so carefully screened and se-
lected, who make up the student body
in 2 modern medical school and in the
graduate divisions of the basic sciences,
is a stimulating experience. The free-
dom to vary one’s working time, with-
in limits, and to select for oneself the
research problems on which he will
work, are important advantages of a
university position in general. The
system of tenure, under which a person
may grow into a permanent appoint-
ment is seldom matched outside the
university. In addition to these attrac-
tive aspects of a career in teaching and
research, there are some other advan-
tages to academic life which are not
unimportant. The vacation periods are
usually longer than those for employees
in industry or government and there-
fore permit the spending of several
weeks or months in other centers of
learning at home or abroad, or in
pleasant interchanges of scientific views
in one of the several conference centers,
exemplified by Wood’s Hole Labs.

Benefits for Chemists
Working in Medical Schools

The chemist in the medical school
set up generally enjoys, rank for rank,
a remuneration greater than that of his
colleagues in the arts and science col-
lege of the university. In addition to
this, he is usually called on to a lesser
extent to give courses in the evening
school division or the summer school of
the university. All this means that he
has more uninterrupted time to follow
up his self-education and research.

The research-minded chemist in the
university and medical school finds it
not too difficult to interest such organ-
izations, as the United States Public
Health Institute, the American Heart
and' Cancer Associations, and the vari-
ous research foundations to support
his research projects, if they have
worthwhile inherent merit. Research
projects in clinical chemistry are often
more readily supported by the public
because of their obvious relationship to
the public welfare.

It would appear inevitable that a
course in clinical chemistry or applied
clinical chemistry will be added to the
medical school curriculum. The basic
course in biochemistry, as offered now,
does not satisfy the minimum needs of
the medical school graduate who needs
to apply the principles of clinical chem-
istry to the diagnosis and treatment of
disease. If this comes about, a position
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in clinical chemistry of professorial
rank will be created in the medical
school, probably as an integral part of
the department of biochemistry. This
will serve to increase further the de-
mand for the services of well trained

clinical chemists.

Advantages of Clinical Chemist
Working in Hospitals

The duties of the hospital clinical
chemist may be summarized as follows:
1. To supervise an efficient analytical
laboratory, and to maintain high stand-
ards of accuracy; 2. To act as consult-
ant to the medical staff in interpreting
the data obtained in the analytical lab-
oratory and in applying the principles
of clinical chemistry, in general, to the
diagnosis and treatment of disease; 3.
To supervise and carry out research
projects designed to study the nature of
the disease process in man so that these
findings may be applied to the develop-
ment of better methods for diagnosis
and treatment of disease; 4. To keep
abreast of current events in the world
of science and to act as a center of
scientific interest in the hospital. This
includes participation in the educational
program of the hospital staff.

It is apparent from the above, that
the activities of different hospital chem-
ists will have points of similarity and
points of difference. All clinical chem-
ists in hospitals must maintain an effi-
cient routine laboratory. All hospital
clinical chemists, of the calibre which
we are discussing, act as consultants
to the medical staff in the interpretation
of the data. However, when it comes
to research, there are and will be as
many different types of activity as
there are chemists. One leading hos-
pital clinical chemist has spent a life-
time studying the mechanism of calci-
fication of bones and teeth. Others
specialize in some phase of protein,
carbohydrate, or lipid metabolism.
Electrolytes, hormones, vitamins, amino
acids, methodology, and instrumenta-
tion are also subjects of study. In other
words, research in clinical chemistry
in the hospital is as broad as the clin-
ical chemist wishes to make it, as long
as he keeps in mind that the ultimate
goal is an understanding of normal
function and the disease process in man,

The hospital is unique and distinct
from the university or industrial lab-
oratory in that the patients with various
diseases are available for study. This
situation sets up a series of challenging
problems from which the clinical
chemist may choose and pursue those
problems which are of greatest interest
to him and for which he is best trained.

There are 6441 hospitals in the
United States. Of these, 1360 have
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more than 200 beds. (JLAM A 149,
150, 1852). In the light of the ex-
perience of the authors, it is safe to
say that a hospital with more than
200 beds needs the services of a full-
time, well-trained chemist. Some of
the larger hospitals employ more than
one well-trained clinical chemist.
While no figures are available as to
the exact number of well trained
clinical chemists emploved in hospitals.
it is possible to estimate with a fair
degree of accuracy a number which is
not exceeded.

The membership file of the American
Association of Clinical Chemists lists
approximatey 300 members whose
qualifications would meet the require-
ment of the type of chemist under
discussion (doctorate or its equivalent).
Of these, approximately 200 are
employed within the hospital environ-
ment. Assuming that half that number
are not members of the American
Association of Clinical Chemists, one
can probably say that there are less
than 300 well-trained, clinical chemists
in the U. S. A. emploved full time in
hospital laboratories. This figure is in
line with the number (approximately
230} of clinical chemists recently certi-
fied by the newly organized American
Board of Clinical Chemistry (Cuem.
& Enc. News 31, 3203, 1953), al-
though not all of these are employed in
hospitals. Taking the figure of 1360
hospitals, with 200 or more beds.
one can readily see that there are at
least 1000 such positions to be filled.

More Clinical Chemists
Needed in Hospitals

An approach may be made to this
statistical problem in another way.
There are in excess of 1700 patholo-
gists in the U. S. Assuming that the
hospital or group of hospitals large
enough to require the services of a
pathologist should alsoc require the
services of a well trained clinical chem-
ist, one again comes up with an excess
of 1000 vacancies in this field.

In nonsupervisory positions, which
require a training equivalent to that of
a B.S. with a chemistry major, the more
completely equipped hospitals, other
than chronic disease hospitals, usually
employ approximately one such clinical
chemical assistant or chemical tech-
nician for every 100 beds. While in
most cases at the present time these
positions are not being held by people
with adequate training, this is not the
desire of the institution but a result of
the shortage of adequately trained
chemical technicians. There is in ex-
cess of 1.5 million hospital beds in the
U. S. of which 0.5 million are in the
so-called general hospital group. It is
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apparent that mn the near futwe the
hospital will be a serious competitos
to industry for the services of the
undergraduate chemistry major as well
as for the clinical chemist with graduate
training,

if there is an excess of 1000 va-
cancies in hospitals, today, for well
trained clinical chemists the question
may rightfully be asked, “Why don't
we see the agencies and want ads
swamped with this demand?®”

If one were to approach many of
the smaller hospitals (200 bedsi. one
would receive the reply that "we dc
not see the need for a highly trained
chemist.” These haospitals are in a
position somewhat similar to that of
the various branches of the chemical
industry until comparatively recem
times. The smaller dye, paint, and tex-
tile companies employed chemists only
moderately trained in chemistry, but
who were experts in the formulation ot
the product. In recent vears these in
dustries have come to realize that in
order to compete in the open market
rhey must bring in well trained chemists
w keep up with the rapid changes in
their industry.

A similar development is taking
olace in the hospital. Where less than
nwenty vears ago the repertoire of the
~hemistry laboratory consisted of a few
chemical determinations, such as sugar
and urea, the activities have been so
extended that a modern hospital labora-
tory is called upon for more than a
hundred different types of analvses.
The instrument makers will attest to
<he fact that a large proportion of their
spectrophotometers. flame photometers.

Hospitals have over 1000 vacancies

today for well-trained clinical chemists

electrophoresis apparatus, polarogiaphs,
ultracentrituges, pH mcters, aud Geiges
counters are huding thew wayv mto hos-
pital laboratonies. The vounger phy-
sicians  graduating from the modern
medical schools, and many of the older
physicians, are demanding the services
of a moderr: chemistry department in
the hospital. The journals are con-
stantly reporting on the inroads modern
chemistry is making on the mortality
statistics in hospitals. This is especially
true of the journals in pediatrics and
internal medicine. Surgeons are learn-
ing to depend on chemical analvsis for
pre- and post-operative care. In the
past, while surgical technique would be
excellent, and aseptic technigue would
be maintained, the chemical balance
in the body could not be rationall
maintained because of a lack of biv
chemical data. Much of this needec
data is now rapidly supplied by the
modern clinical chemistry laboratory.
For these reasons, the emplovment of
well-trained clinical chemists by hospi-
tals is rapidlv accelerating, althougk
the process is slowed down bv the
present shortage of properly trainea
clinical chemists.

Clinical Chemists Hold
Their Own Financially

How does the earning capacity or
the clinical chemist compare with that
of chemists engaged in other fields of

A rhodadendrum leaf being prepared for extraction for use in heart disease at NIH
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endeavor” In order to auswer this
question one must first understand the
various methods by which  hospitals
employv their luboratory stafl. 1u thie
farge  hospitals. particularly 1 the
metropolitan areas, and in the umver
sitv hospitals, the chemistry departmenn
usually exists as an independent umit
There may be a laboratory directu
but even in these cases the chemist iy
essentially independent in running his
department. His salary is determined
by the administration.

In the smaller hospitals and in the
smaller communities the clinical labo-
ratory  which includes chemistiv,
bacteriology, and hematology is most
often run by the pathologist who In
various formulae. shares with the
hospital the expenses and income. He
then employs the chemist and the
chemist is directly responsible to him
for salary schedule.

A few clinical chemists act as con-
sultants to two or more hospitals thus
deriving their income from more than
one source. This practice is usually
carried out bv the smaller hospitals
who desire high standards of chemical
work but whose bed capacity does not
warrant the full time emplovment of
a well trained clinical chemist.

Of interest to one choosing a particu
lar profession is the earning capacity
that he mav attain when he has reached
maturity in the field, and how that value
compares with the earning capacity
he may attain in closelv allied profes-
sions, Since statistics were not avail-
able for the countrv as a whole, a
private survey was conducted bv one
of the authors (Natelson) encompas-
sing two large metropolitan areas. The
total number of clinical chemists
studied was 17. with ages ranging
from 35 to 54. All but two of thic
group had the doctorate degree and
these two had the M. S. degree with
more than 10 vears of experience. All
were engaged in i supervisory capacity
in the clinical laboratories of hospitals.
Since the number studied represents
onlyv a small percentage of the mature
clinical chemists engaged in hospital
work, the conclusions drawn there-
from must be tempered with this con-
sideration in mind. Salaries in this
group ranged from S$8000 to $17.000
per annum. with an average salary of
$10.200.

In order to compare these figures
with the earning capacitv of mature
chemists -and chemical engineers, ref
erence is made to the article of R. G
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Gibbs, (C&EN, 30, 2784, 1952). The
mean values of the earnings of chemists
in 1952 ranged from $6500 per annum
in the 35 to 39 year age group to $7800
for the 50 to 54 year age group. For
chemical engineers, the mean for the
35 to 39 year age group was $7300
and the mean for the 50 to 54 year age
group was $11,000. The mean values
tor chemists and chemical engineers
for over-all 35 to 54 year age group
is not given in article by Gibbs and can-
not be estimated from this article since
number in each group is not given.

The difference between salaries of
chemists and chemical engineers is
attributed largely to the fact that a
higher percentage of chemists are
employed in academic institutions.
The percentage increase in earnings
in 1953 over 1952 is of the order of
3 to 8% for starting salaries as reported
in C&EN, 31, 3058 (1953). It is
therefore assumed, probably without
serious error, that the 1952 figures for
salaries of mature chemists and chem-
ical engineers are of the same order
as the 1953 figures within the same age
brackets. In comparing the figures of
Gibbs with that observed in our study
one must bear in mind that our group
consisted almost wholly of chemists
with the Ph.D. degree, while the figures
of Gibbs include all chemists regard-
less of whether or not they had gradu-
ate training.

While a quantitative comparison is
not feasible from the data above, the
data do seem to indicate qualitatively
that the earning capacity of the
mature clinical chemist in the hospital
is in the range of those chemists, of
comparable age and experience, em-
ploved in industry, although it must
be granted that the income of indi-
vidual chemists in industry may rise.

For the present. the hospital labo-
ratory, of necessity, will continue to
draw from doctorate graduates in the
various branches of chemistry, who
supplement their basic academic train-
ing by on-the-job training. In the
future. it is hoped, that more universi-
ties, preferably those encompassing a
medical school and university hospital,
will offer training with high standards
in chemistry, leading to the doctorate
degree with a major in clinical
chemistry.

At the present time, the individual
who has attained or will attain in the
near future, the doctorate degree in
physical, organic. or biochemistrv and
who is interested in entering this field
may verv well do so by spending a
suitable time in apprenticeship in a
well-run clinical laboratorv in one of
the larger institutions. Because of the
serious responsibilities thrust on the
clinical chemist, who is entrusted with
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the administration of the hospital
chemical laboratory, it would be a
grave error on his part and an in-
justice to the hospital, himself, and the
chemical profession fo accept a position
in a hospital in a supervisory capacity
simply because it is offered to him.
Hospital administrators, sometimes, are
not sufficiently familiar with the vari-
ous branches of chemistry.

A career as a chemist in a modern
hospital clinical laboratory offers op-
portunities which should be seriously
explored by the student in chemistry
whose interests lean toward the bio-
chemical areas of the science. In the
hospital laboratory, chemistry is prac-
ticed in an academic-like environment,
on a professional level. Intimate con-
tact with scientists in the related fields
of microbiology, physiology, medicine,
and pathology is afforded. Scientific
meetings held frequently within the
hospital itself, by different groups, are
a constant stimulus which help to
broaden chemists’ scientific outlook.

Clinical Evaluation Valuable
In Pharmaceutical Industry

It seems axiomatic that training, ex-
perience, and interest in clinical chem-
istry provide a most valuable founda-
tion for entering any of the several
facets of the pharmaceutical industry.
The variable interests of the clinical
chemist will determine which facet is
most desired as a specialty. These
would include, from the laboratory
standpoint, control, development, pro-
duction, and research. However, the
training is particularly valuable in the
conduct of clinical investigative studies
and professional relationships.

While research in the pharmaceutical
industrv may not employ techniques
of clinical chemistry to any great ex-
tent except perhaps in relation to phar-
macological studies, a knowledge of
these techniques and their clinic import
and interpretation prove of value in
consultation and direction of research.
Obviously the ultimate goal of applied
research in the pharmaceutical indus-
trv is the development of sound phar-
macentical products for clinical use.
This involves the sequence of prepara-
tion. pharmacology. clinical evaluation.
and marketing.

We mayv consider these phases in
order, in relation to the training and
interest of the clinical chemist:

Preparation. This involves research.
development. production and control.
All of these divisions utilize the knowl-
edge and techniques familiar to the
clinical chemist. This is particularly
true of hiochemical information so
necessarv in the isolation, purification,
production and establishment of the
function of biologicals.
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Pharmacology. It is obvious that
many problems in biochemistry arise
during the pharmacological and toxi-
cological evaluations of new pharma-
ceutical developments. Clinical chemi-
cal techniques are adapted and em-
ployed, and a background for interpre-
tation of results lies in the sphere of
experience of the clinical chemist.

Clinical Evaluation. In this sphere
of activity the talents of the clinical
chemist function admirably. Hospital
and clinical laboratory association with
the medical profession develop an ac-
quaintanceship and knowledge of the
various clinical problems of interest in
many institutions, This information is
extremely useful at the time of place-
ment of newly developed products
which are ready for clinical trial. The
correlation of laboratory and clinical
findings is markedly facilitated. Also
it has been observed that publications
of clinical chemists which so often ap-
pear in medical journals are more fami-
liar to members of the medical profes-
sion leading to a closer scientific inte-
gration of the two groups. While this
value may seem intangible, it is borne
out by the fact and is a distinct asset to
departments concerned with clinical
investigation in the pharmaceutical
industry.

An important function in the phar-
maceutical industry, whose true value
may be intangible, involves professional
relationships, by correspondence and
instruction of sales and advertising
personnel as to the nature and thera-
peutic recommendations of new thera-
peutic and diagnostic agents. Practical
experience and familiarity with the
literature, such as qualified clinical
chemists possess, facilitate fulfiliment
of this facet of the pharmaceutical in-
dustry. With the present complexity of
therapeutic developments, including
radioactive isotopes, the experienced
and well trained clinical chemist can
find many opportunities for a successful
outlet for his talents in the pharmaceu-
tical industry.

Clinical Laboratories Need
Better Lab Techniques, Equipment

The small clinical laboratory,
whether operated as part of a small
hospital or as a private enterprise serv-
ing a group of physicians, must cover
the whole range of routine laboratory
tests, some of which are outside the
scope of clinical chemistry. The per-
sonnel of such laboratories is generally
restricted to one or two technically
trained individuals and their chemical
training and experience are often quite
limited.

The extension of the range of medi-
cal service, especially in the larger
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hospitals and medical centers, however,
emphasizes the need for a greater
range of laboratory techniques, par-
ticularly in clinical chemistry. The use
of these techniques, often originating
in research centers, tends to be in
demand by all members of the medical
profession, and is not restricted to a
few large and well-equipped institu-
tions. There is, accordingly, a place
under present conditions for a different
type of laboratory, namely, one which
can provide for those facilities which
are not available in the average clinical
laboratory.

The small laboratory usually is not
able to provide these services, because
their infrequency does not make them
economically feasible, because the
equipment required is too expensive
and intricate, or because the technique
itself may be of too exacting a nature

4102

for the technical training of the labora-
tory personnel. The usefulness of a
more specialized laboratory seems to
be particularly striking in the field of
clinical chemistry because of the rapidly
increasing number and usefulness of
chemical diagnostic tests.

The relationship of such a laboratory
to other clinical and hospital labora-
tories is similar to that of the medical
specialist to the general practitioner.
Of necessity, the specialized laboratory
requires more adequately trained per-
sonnel in order that its services will be
competently performed, and its direc-
tor should be one with a thorough train-
ing, both in the methodology of the
tests themselves and in their biochemi-
cal implications. The recent trend in
standardization and improved precision
for routine clinical chemistry tests rep-
resents another opportunity for the
clinical chemist to offer a service to the
smaller hospital and other clinical labo-

ratories whose technical facilities are
such that some degree of supervision
and assistance is needed.

The opportunities for clinical chem-
ists in this field are, accordingly, com-
parable with those in large hospitals
and medical teaching centers, offering
tull-time employment for those with
advance degrees in this specialty. Such
laboratories are of necessity equipped
for research activities, either sponta-
neous or sponsored in origin. In addi-
tion. hecause of their business charac-
ter, there is the incentive to improve
and simplify special laboratory tests
so that their cost may be brought within
the economic range of the average
patient. There seems to be ample evi-
dence that such specialized laboratories
and their personnel fulfill a definite
need in the medical economic sphere,
and it is anticipated that a consider-
able growth in this field of activity will
occur in the near future.
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