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Rem ni scences in the field of reproductive physi ol ogy

Sanuel L. Leonard
Presented at Cornell University, Feb. 27, 1979
For sone tine, ny colleagues at Cornell University, nanely
Doctors Ari Van Ti enhoven, Robert Foote and Willian Hansel have been
urging ne to record in sone way what it was like in the days of
research in Endocrinol ogy and reproductive physiol ogy when | was
a young graduate student and shortly thereafter. They wanted to
know sonet hi ng of the personality of those scientists who were in
the forefront in research in these fields and sonething on the state
of know edge in which these scientists worked. In general, | would
say that the decade between 1925-1935 was nost exciting al t hough
others mght not agree. M own introduction to serious studies
began in 1927 as an entering graduate student at Wsconsin. It was
an exciting tine because so nany distinctly new di scoveries were
made in this decade. Many of the basic facts of reproductive endo-
crinol ogy and physiol ogy which are accepted to-day were newsworthy
at that time. | use the word "newsworthy" guardedly because the word
"sex" and anythi ng suggesting the subject was taboo in popul ar print
as the Victorian era was still present. However, once there was
published in one of the Madi son, Wsconsin' s newspaper in 1928 a note

stating that Prof. H saw discovered howto relax the "public" |igaments!.

It must be bourne in mnd, | worked closely only with tw of
the many people active in research in this field and only certain
points of possible interest can be called forth at this tine. | hope

| amnot in error inny over-all recollections.



How I cane to study reproductive physiol ogy

A fewwords on this subject is put inwiting, nore for ny
children and grandchildren in case some day they might be interested
Wil e an undergraduate at Rutgers University, Dr. Thurlow C. Nelson
did most to stinulate ne to be a biologist. H's mpjor interest was
in invertebrate zoology with a side interest in parasitology. Wen
in ny senior year, he suggested a problemto investigate a peculiar

3-flagellated Euglena that lives in the intectine of Rana clamitans

tadpol es as a commensal . VWen netanor phosis occurs, the Eugl ena

di sappears fromthe gut. | found that as the tadpole becane I|arger
and the skin thicker, less light gets through the body wall and the
chloroplasts in the Euglena lose their color. Then, when | gave
thyroid powder to speed up met anor phosis, the Eugl ena di sappeared

qui ckly which | presume is due to the changes in the secretory
nature of the intestine. Tadpoles eat plants, frogs eat neat. It
was at least exciting to witness the tail disappear and little |egs
appear and these effects of a hornone inpressed nme. Upon graduation
Dr. Nel son who had received his Ph.D. fromW sconsin reconmended that
| go there to study parasitol ogy.

Not long after starting to teach as a lab. assistant and to
study, ny interest in parasitol ogy waned precipitously, not because
of any personality quirks in the professor but possibly by the type
of research he was pursuing and the presentation of the subject.
Meanwhil e, Dr. Charles K. Weickert, who | knew previously at Rutgers,
was studying under Dr. Frederick Hisaw in the sane departnent. He
urged me to change ny major interest to reproductive physiology under

H saw. This | did with no trouble and thus entered this field of research



| would like to nention some of the graduate students who maj ored
under Dr. H saw during the four years | was at Wsconsin and who
continued to be active in the fields of endocrinology and reproduction:
Charles K Weickert, Roland X. Meyer, Roy 0. Geep, Robert Kroc and
Roy Hertz.

A brief statement on each of the above as to their contribution
to the field is in order.

Charles K. Wichert did research on deciduomata, delayed inplantation
and mammary gl and devel opment and becanme Dean at the University of
G ncinnati .

Rol and k. Meyer continued in Hisaw's position when the latter
nmoved to Harvard. He not only published many papers in all phases
of the subject but trained nunerous other scientists in the H saw
tradition.

Roy 0. Geep not only published countless research papers in
endocrinol ogy but also edited nany books in the field, and is an
active international |eader in the profession. He also founded a
special |aboratory for the study of reproduction at Harvard.

Robert Kroc continued work on relaxing and thyroid hormones and
Is nowdirector of the Kroc Foundation in California supported by his
brother, Ray Kroc, founder of the MacDonal d's Food Chain.

Roy Hertz followed up his Ph.D. with an M D. and published
excel lent fundamental work in Qinical Endocrinol ogy.

Concerning the state of know edge, in general,

on the endocrine glands about 1927-1928.

Adrenaline - was wel|l known and chemcally determ ned.

Thyroxin. Its general effects on netabolism was well known, but the



formul ati on was discovered in 1926 by Harrington in England. Incidentally,
in 1927, on his way to visit Kendall's laboratory in M nnesot a,

Harrington stopped over at Madison to give a lecture on his work. |
renenber the very large audi ence that came to hear himand how thrilled

W all were to hear of his brilliant work.

There was an anecdote in regards the thyroid gland —it may have
been just scientific gossip, but it is a story. It was told about
Dr. AJ. Carlson, a fanous physiol ogist at the University of Chicago
Medi cal Schoo] who was well known as a great "doubter". He was very
critical. and hard on those who did slip-shod work. He woul.d say you
nust "showne" to his students. It is said he doubted the reported
netabolic effects of ingested thyroid gland. So he obtai ned sone
fresh thyroid glands fromone of Chicago' s slaughter houses, cooked
and ate them The results, it was said, to be al nost catastrophic as
one mght expect. Carlson was a great teacher and among his students
was Dr. A.C. lvy the discoverer of chol ecystokinin. Once, |ong ago,
| presented a paper before the Cornell Veterinary Society neetings
here and found that Dr. Carlson was to be in the audi ence. Know ng
of his reputation as a hard critic, it was with fear and trenbling,
nore than usual, that | got up to speak. Talking to hi mafterwards,
he was nost kind but stated very firmy that "l talked too fast."

I felt I got off |ucky!

Before | canme to Cornell, | attended a scientific neeting in
which the function of the adrenal cortical hornone was bei ng di scussed
and A J. Carlson was presiding. A very controversial point canme up
over which the speaker and a doubter in the audi ence becane quite

bel ligerent, a scene | cannot forget. Unfortunately, | cannot recall



the participants for sure. A J. Carlson quickly cooled the situation
by saying words to the effect "let us have nore sympathin in action
and | ess adrenaline flowing and the differences will be reconciled.”
It saved the day and everyone had a good | augh

Once in the late thirties, | had the pleasure of neeting Dr. J.F.
Gudernatsch, a kindly white haired handsome nan. In 1912, he fed
thyroid gland tissue to frog tadpol es and observed for the first tine
accel erated metamorphosis. He also had fed thymus gland tissue
to todpoles and observed a del ayed metamorphosis which he attributed
to a specific thymus hornone. By his own admission in talking with
him, he acknow edged he should have used other control tissue which
also acts like the thynus. To-day it is well known that the thyroid
gland in nmeat eating tadpoles is called upon to handle the specific
dynami c effects of the high protein diet and the thyroid is unable
to respond to produce enough extra hornmone to induce netanorphosis
on schedul e.

Insulin was isolated in 1922. . | was in high school at the tine
but | renenber the banner headlines in newspapers of that event.
At that tine, diabetes was feared al nost as rmuch as cancer is to-day;
inny famly, sweets were linmted in our diet for fear of beconing
di abetic. Juvenile diabetes was and still is the one nost greatly
feared. One day in ny class in Endocrinol ogy about 1957-58, a student
(Dr. Esther McCandl ess) canme up to speak to ne at the close of the
lecture and said "I can now belong to the 25-year club." She was
i nplying that she was born with diabetes and at the tine insulin had

just becone available and she had taken insulin every day of her life.



Parat hyroid - The association of this gland with bone di seases
was known at the turn of the century but not until 1924-25 were the
first active extracts prepared by Drs. Hanson and Col lip. | knew
Dr. Collip and net himon several occasions at meetings. He contributed
to the refining processes of insulin and made fundanmental discoveries
on the pituitary hornones.

Gastro-intestinal hornones - Secretin was well known having

been discovered in 1902. Chol ecystokinin was discovered by A.C. |vy
in 1928 who was at the University of Chicago at the tine.

Adrenal cortex - During the late 1920's and early 1930's there

were many controversial di scussions as to whether or not the adrena

cortex was essential to life. For some species such as the dog, cat

and nan there was no doubt but the controversy was with the rat.
Argunents centered around surgical procedures and conpl et eness of

the operation and then strain differences were considered. Sprague-Dawl ey
strain of rats died, Long-Evans strain lived. The resolution canme

about in finding that the Long-Evans rats frequently had accessory
cortical tissue. Steven Martin, one of Hisaw's graduate students, took
sone of Sprague-Dawl ey rats to New York and net in Dr. Smith's |aboratory
where Fritz Agate, one of Snmith's graduate students and Martin operated
on both strains of rats. Thus it was not a difference in surgica
procedures and | was there when it happened. | renenber Fritz Agate

had just been married and he postponed his honeynoon, all for the cause
of science! Subsequently, Dr. Robert Loeb in Cinical Medicine at

Col unbi a about 1932-33 found that high salt diet prevented death in
adrenalectomized rats. Looking back on it, it could have been that

the diets fed rats fromdifferent laboratories contained differing



amounts of NaCl and this factor prolonged the controversy.

Pi neal body. It's function as an endocrine organ not known.
Posterior lobe of the Pituitary. "Pituitrin' an extract of the

posterior |obe was known prior to 1927, nanely for its oxytocic

effect in parturition. |It's biological effects as vasopressor and
anti-diuretic action were also known. It was not until 1928 that

Aiver Kamm at Parke Davis Co. separated '"Pitocin' and "Pitressin"

fromthe posterior |obe. Provided doses of these hornmones were |arge
enough, over-lapping effects could be denpnstrated which was disconcerting.
It was nuch later that Vincent DuVi gneaud synthesized and fornul ated

t hese hor nones.

Intermediate lobe of the pituitary. The control of the melanocytes

i.n the integunent of many of the |ower vertebrates, particularly
Anphi bi a was wel | known in the 1920's. The term "intermedin' was used
However, | found this termin the index of Van Dyke's book on the
pituitary gland in the 1936 edition which was the definite work

on the subject at that tine yet not once does it appear in the text!

(CGonadal and Pituitary hornmones - see later)



My four years at Wisconsin with Dr. H saw

First, a fewwords about DOr. Hsawas | canme to knowhimin the
4 years | studied in his laboratory and listened to the stories of
his early life. He was born August 23, 1891 in the southwest corner
of Mssouri on a farmand his early schooling was obtained in a
one-room school house. The teacher was boarded around among the
nei ghboring famlies and when his time came to be with the H saw
famly he urged the ol der son to prepare for college. After a year
at a prep-school, he entered the University of Mssouri at- Col unbi a.
Apparently he had a rough time of- it the first year and had to pl ea
for another chance to stay in college. The authorities agreed and
25 years later awarded himan Honorary Doctor's degree for his
achi everent s.

Hsawwould tell us stories of his early life, renniscent of
those of Mark Twain's style particularly about the people, both black
and white and their sinple life in the commnity. He told us about
sone of the escapades he and his brother got into. For exanple, one
day he and his brother gathered di scarded enpty nitrogl ycerine cans,
the contents of which were used in nmning operations. By setting up
the can so that the residual fluid would flowinto a corner, and
placing the can on a tree stunp, they would stand off and shoot for
the corner with arifle. He said the results were devastati ng.

Hsaw loved to tell earthy jokes, always having a point to clarify
sone probl emunder nore serious discussion or to characterize the people
where he grewup and their way of life. Sonme | renenbered and passed

on to later generations of graduate students. He spent a great deal



of tinme with his graduate students, his office was al ways open to
themwi t hout going through a secretary first. |In fact, there was one
secretary for 9 menbers of the departrent including the chairnan.

Hs fund of ideas always surprised us and he coul d inprove on any
that we brought to him He wel coned the graduate students to express
their ideas and probl ens of research. Having no nore than 3 or 4
graduate students at one tinme, he could do that but later, | |earned,
he had to wall hinself off somewhat as academc |ife became nore
conplicated. He snmoked a pipe, —those that do, knowit requires
constant re-lighting. He would borrowa box of matches fromus and
absent-mindedly pocket them ne day, we nade himenpty his pockets
and we recovered 10 boxes. He |ooked chagri ned.

H saw encouraged his students to work together on projects, those
he instigated and those we thought up. He gave us carte blanc to go
off on our own to try things, such as repeating experinents of others
as a way of learning. There were no courses in reproductive physiol ogy
or endocrinol ogy and in the major course in physiology in the Medical
School which we all took, these subjects were barely touched on. Ve
all hel ped each other where nore than one pair of hands were needed.
There were no technicians nor nmuch research noney for that natter by
to-day's standards. Except for surgical instrunents, practically
everything that could be, was made in the lab. VW& did obtain our first
pHneter in 1929 and it was very tenperanental as | recall. About
this time, Hsawwas able to hire Dr. Harry Fevold, an organic chem st
as part of the permanent Zool ogy staff and he had to hel p with chem cal
problens related to those of other nenbers of the Departrent as well.

e of the first problens | participated in with other graduate



students was to determine the amount of the femal e sex hornone that

was in normal and pregnant cow uri ne. (Note - the female sex hornone
was the termfor the first ovarian hornmone and the only one at the
time which we now call estrogen. It is fortuitous that the acronym
F.S H was not coined or it would have confused us later with
pituitary F.S.H. ). The experinent required 24-hour sanples. It
happened that urine collections were made in late wnter and the
cow barn was very cold. Separate buckets and jars stood behind each
cow and when she arched her back we had to run to position the
bucket so as not to lose a drop. Since several cows were being
studied at the same tinme, we had to keep on our toes. W soon

di scovered that we could periodically rub the cow s escutcheon and
if she was near her time to urinate, we were in better control of

the situation in obtaining conplete sanples.

As | mentioned above, Hisaw's graduate students worked together,
di scussed problenms with each other and taught each other. In
particular, | would like to nention Roland K. Meyer who had begun
his studies a year previous to nmy joining the group. He taught me
how t o make vagi nal smears, performcastration in rats and many ot her
procedures. W were not too proficient in handling rats and | earned
together as a result of trying to repeat an experinent reported by
others. It was the one on the induction of pseudopregnhancy by
mechani cal stinulation of the rat cerivx when she was in estrus.
Anyone trying to tie a rat to an operating board knows it can be
frustrating, nore so if one does not know how to handl e them properly
as it was with us. An easy way out was to anesthetize themfirst,

whi ch we did, before tying themto the operating board. The results
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of stimulation were all negative. Repeatedly, we obtained the sane
negative results. Going over the published protocols again, we

noted nothing was said of using an anesthetic. Wth gloves on at first
and then without gloves, we tied the rats to the board along with

some bl ood fromour fingers. This time we were successful in inducing
pseudopr egnancy and wote up the results for publication - "Effect

of anesthesia on induction of pseudopregnancy” in 1929. This happens
to be one of the earliest bits of evidecnce for the union of neural

and endocrine activities which has bl ossonmed nuch later in tine.

H saw received his Ph.D. fromWsconsin in 1924, His thesis was
on the sex dinorphismin the pelvis of: the pocket- gopher. Later, he
i nvestigated the sex dimorphismin the guinea pig pelvis and observed
the l.oosening of the liganents in the pubic synphysis that occurs
during pregnancy. That the presence of corpora lutea was associ ated
with pregnancy was well known, so he tried to |oosen the |iganents
and relax the pubic bones in non-pregnant, virgin femal es by
hornonal neans. Using the bl ood serum of pregnant guinea pigs, rabbits
and sows, he found that these substances would give relaxation only
if given when the virgin guinea pigs were in heat. The principle
that corpus luteum hornones require pretreatment of the animal with

estrogen for the former to produce an effect was thus first established

H saw then began experiments to extract the hornone that caused
this relaxation frompig ovaries. Gscar Myer's slaughter house was
| ocated in Madi son so he had easy access to the raw materials. Now
it so happened that pig ovaries as they canme off the hog di sassenbly line

were saved and sold at the price of $20 a 1b., fresh weight. The high



cost, | believe, was determned by the makers of Lydea Pinkhams
Conpound or the |ike which contained an ovarian extract but of what
kind, | do not know. However, these preparations contained about 30%
al cohol and | feel sure that that amount would be sufficient to
alleviate many female troubles, real or imaginary. H sawwould tel
of a man in his hone territory who would buy bottles of this preparation,
for his own use claimng he had "female" troubles for years. | often
wondered if this was a community where the people voted "dry" and
drank "wet" as | do know this still happens in certain counties in
the west, even Kentucky.

Wth [imted research money, H saw made an arrangenent with
Oscar Mayer Co. for his students to go to the neat "cooling" room
and there snip fromthe ovaries only those corpora lutea which were
deep purplish red in color and which were nmost likely to cone from
recently ovulated follicles or pregnant sows. The cost of the corpora
lutea was still $20 a 1b. and the remainder of the ovaries was sold
to sonmeone else. | doubt if the L. Pinkham Co. ever knew the difference
Those of us doing the collecting wore overcoats at all tines of the
year; our hands would be so cold we could hardly hold the scissors

to snip out the tissue after half an hour in the cold room

H saw then |ooked for another test organ for the relaxing
hornone and investigated the changes which occur in the vagina
epitheliun{of pregnant rats during the latter part of pregnancy. What
happens is that a stratified columar cell epitheliumappears in which
the cells become filled with mucus. After many experinents in which
castrated female rats were given estrogen followed by relaxin for

several days, no conclusive results were obtained. Later, the solution
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of the problemwas made by willard Allen and R K Meyer where they
showed that very small doses of estrogen given for a week or more

are all that is needed to produce vaginal nucification in a castrated
femle rat. It should be pointed out now that the preparation of the
rel axing hormone involved an initial acid alcohol extraction and the
final product was in aqueous sol ution.

Meanwhi | e, the work of George w. Corner on the norphol ogy of
the rabbit uterus during the estrous cycle came to to ny attention.

In 1929, Corner and Allen reported that a fat soluble extract of
corpora lutea produced changes in inmature rabbits uteri simlar to
those of early pregnancy and pseudopregnancy but not all rabbits
responded. Hsaw and | extracted corpora lutea with acetone and
this extract in oil confirnmed the work of Corner and Allen in 1930.
In addition, we showed that it is necessary for the rabbit uterus
to have been stimulated first by an estrogen in order for this corpus
luteum hornmone to produce it's characteristic effect. Corner and
Al'len reported the same observation simultaneously with ours. Thus
the "one-two" effect of those ovarian hornones, first shown by

H saw for relaxin held true for the second |uteal hornone which we
now recogni ze as progestin (progesterone).

In 1930, Hi saw, Fevold and Meyer, employing the same fat sol uble
corpus luteumpreparation used on the rabbits, were able to produce
the first pre-menstrual endometrium in a castrated nonkey after first
primng her with estrogen. This same year Dr. R K Meyer, who was
a research assistant to Hisawleft to work in Dr. Corner's |aboratory

and | inherited his position. A routine job while Hisaw's assistant,
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was to inject the nonkeys for his studies on nenstruation. One

Sunday, | was invited to a formal gathering so | dressed up accordingly
but first, on my way to the affair, | had to nmake a 4 PM injection
in the nonkeys. In a hurry, | did not put on a lab. coat. The

nonkeys disliked being caught, of course and literally flew around
the inside of their cage. For some reason on this particular day,
their bowels were very loose and not in good control. As they "boil ed"
around in their cage, | becane their target. | had to return to

my room bathe and put on a conplete change of clothes. Fromthat
time on, | never had a desire to work wi.th rhesus monkeys. Besides
that one experience, occasionally | had to chasec and hel p capture the
nonkeys in the |laboratory when they got |oose. One time, on a cold
day in winter, a nonkey escaped the |ab, diving head first through

a large pane of glass and onto the canpus. A precipitous chase

wi thout proper clothing resulted in ny catching cold w thout catching
the nmonkey. A few days later it was captured in the bedroomof a

students room ng house and in the best of health.

Research on the Pituitary

During the period of 1927-31, many exciting things were happening
in the field of reproductive physiology and rel ated endocri nol ogy.
The nanes that | mention below are but a very few of many others at
home and abroad who published stimulating works. Edgar Allen and
Edward Doi sy had prepared estrogenic extracts from nmany sources and
in 1929 Edward Doisy isolated and crystallized theelin or estrone.

Aschei m and Zondek had earlier discovered estrogenic substances in



the urine of pregnant women and |ater gonadotropic hornmones naned
Prolan A and B. The first; frommenopausal wonmen with predomn nant
F.S.H. effects and Prolan B from pregnant wonen w th predomi nant L.H
effects, nowcalled HC G. Dr. Philip E Snith had published a

mast er pi ece entitled "Hypophysectomy and repl acement therapy in

the rat" in 1930 but prelimnary results of this study appeared as
early as 1927. Incidently, in the course in Physiology that | took

in the. Medical School in 1929, it was taught that dcath invariably

and quickly followed hypophysectony. Dr. Carl Mdore and his group

at Chicago were reporting on male reproductive physiology and had made
extracts containing male hornmone activity from testes and nml e urine.
Dr. Domm, at Chicago, along with his coll eagues were contributing nmuch
new i nformation on bird reproductive physiology. Dr. Sydney Asdell
made outstanding contributions to the subject in donmestic as well as

| aboratory animals. Dr. Philip Smith and Dr. Earl Engle nmade implants
of rat pituitaries into inmature female rats to induce precocious
ovarian devel opment with ovul ation and corpus luteum formation in 1927.
Dr.Herbert Evans and others were characterizing growth hornmone from
the pituitary.

Begi nning in 1929, Hi.saw and his students initiated investigations
on the gonadotropic hornmones and their relation to the gonadal hornones.
They found that chronic treatnment of inmmature fermale rats for many
weeks with estrogens inhibited the normal growth of the ovaries and
they remained in an infantile state. It was also shown that the
pituitary glands of estrogen treated rats had a nmuch reduced capacity
to induce ovarian enlargenent when inplanted into inmature femnales

and thus was reported for the first time what is now called the "feed-back



phenonmenon”. Wth the help of Harry Fevold, H saw entered into a
study of the separation of the follicle stinmulating and | uteinizing
horrmones of the pituitary. The results were encouragi ngly successfu
and were reported at the ALA A S. neetings in 1930. Hi saw gave ne

the privilege of the presentation and | can still renmenber how
frightened | was at this, my first experience. Friendly conpetition
on the separation of the different hornonal components of the pituitary
was very great' and at that tine, sone |aboratories believad there

was only a siugle gonadotrophic hornone. M own thesis work was on
the nature of the rabbit ovulating hormone and after finding that
menopause urine very rich in F.S H and pregnancy urine, both, induced
ovulation, there was a small lingering doubt about F.SSH and L.H
bei.ng separate entities. However, the widely different doses of

these urinary hornones needed for ovulation in terms of their

nmor phol ogi cal effects on imature rat ovaries led ne to think of an
ovul ati ng hornone present in both urines. Nowthis is resolved

L.H is the ovulation hormone or else F.S.H and L.H in purest

formes have over-lapping qualitatively simlar activity nuch |ike

that known for pure oxytocin and vasopressin.

The tinme at Col |l ege of Physicians and Surgeons, Colunbia

In the spring of 1931, ny graduate work was coming to a cl ose.
The depression was in high gear and only one possible job offer
appeared. Hi saw suggested applying for a National Research Counci
Fel l owshi p financed by the Rockefeller Foundation. This |I did and

Dr. Philip Smith accepted me. M interests were nore with the



pituitary gland by now. However, | did not relish living in New
York Gty. | was born in New Jersey, spent the first 17 years of
ny life within sight of the Gty and had worked there for 2 summers
plus alnost a year before | went to Rutgers. | never |iked New York
and even then remarked | would not live in New York even if rent
was freel So | cane to "eat" ny words and lived there for two years.
Fortunately, | had only one block to go to the laboratory and that
Is where | spent nost all my waking hours.

Dr. Smth was most gracious to me, the facilities he offered
were excellent, there was no restraints on what 1 wanted to do and
he was most kind and hel pful in every way. He was a tall slender nman,
very quiet, very soft spoken and had a wy sense of hunmor. He was
so entirely different from the outgoing personality of H saw who
loved to talk and joke with one that at first | had m sgivings of
my choice for post-graduate work. Later, | found out that at the
tine of ny arrival at Smth's |aboratory, he was to do his stint of
teaching and devoted little or no time for research or other activities.
As soon as that was over, he was a different person. He never spoke
i1l of any man although I heard from other sources that he had good
reason to while he was teaching in California years before. He liked
to work with his hands and designed and nade all the essential
instrumeats. when he devised the method af““rermvi ng the pituitary gland
fromraté and later fromrabbits. He had a tremor in his hands and
they woul d shake some until he arrived at the crucial time of drilling
through the skull, then they would becone steady to finish to operation.
The last time | saw him he was building a cement patio for his sumer

home in Mi ne.



Philip Snmith never spoke of his early life and it wasn't till
many yecars |later that | learned about that. He was born in South
Dakota i.n 1884, graduated from Ponona Col | ege, California and cane
to Cornell in 1909 to do graduate work in Entonol ogy. He switched
to Anatony under the late Dr. Kingsbury in Stimson Hall, received a
M S. degree in 1910 and a Ph.D. in 1912. His work was on the
devel opnent of the nervous system of the sal amander but [ater
concentrated on the pituitary, first in Amphibia and later in Mamals.
He taught for nmany years at the medical school in Berkeley, California,
moved to Stanford University for a short period, then came to
Colunbia in 1927. He was greatly honored in this country and abroad
for his outstandi ng work. | do not know how many publishcd papers
he produced but. | do not believe they were exceedingly great. The
quality and innovations of work that he did has been as great as
anyone has ever done in this field. FromSnith, | learned not only
surgi cal techniques but many priceless bits of know edge that hel ped
nme in later years. .

To digress, | would like to nmention how surprised | was at the
teaching load of nenbers of the Anatomy departnent in the Medica
School. Smith taught Histology, but he was one of several who gave
the lectures. FEach staff menber gave about the sane nunber plus some
attendance at | aboratory sections, all in one semester. That was it.
The load for Professors' teaching in Biology Department§in undergraduate
colleges was and is never like that. Even in those days of little
or no research grants, the Medical Schools seened to have sufficient
funds. Also it was nore rare to see the professorial staff return to

the lab in the evening conpared to what at least, it used to be in



undergraduate colleges that | have been famliar with. The distances
fromhome to the laboratory in a big city may have had sonething to
dowth that.

There were others in the endocrine field in the Anatony departnent
during ny fellowship period. Dr. Earl Engle was a close associate
of Dr. Smth and he worked on problems of the pituitary. Engle had
a personality which was nore |ike Hisaw's, outwardly enthusiastic,
jovial, story-teller and spoke with a boom ng voice —the antithesis
of Smth. Together they produced many good papers. Dr. Aura Severinghaus
worked on the cytology of the pituitary and thyroid glands and
produced classic papers. Dr. Ray Zwemer in the departnent studied
the adrenal cortex.

There were some Ph.D. candidates in Anatomy while | was there.
The best known is Mdses Chiam Shel esnyak who studi ed under the
direction of Dr. Engle. H's work on deciduomata formation and the
effect of hornones and pharmacol ogical drugs on the uterus are well
known. The other graduate students either followed other |ines of
work later or were the women who did not continue scientific pursuits.
There was one young |ady, Smth's student, who devel oped the technique
of thyroidectomizing a newborn rat, using a block of ice as the
anesthetic. Her name was Theodora Salnon and she continued her career
as a full time teacher at Hunter College. Another post-doctoral fellow
besi des nyself was Dr. Joseph Schochaert from Louvaine, Bel gi umwho
pi oneered studies on the gonadotropic and thyrotropic hornone effects
on ducks. H's laboratory space nearby emtted nmuch quacking to be

sure.



Acquai ntances i.n Science of Years Ago

| will try to make a few remarks about some of the great, active
Investigators of years ago that | had chance to neet and whose works
were read and discussed by all in the field of reproduction and
related endocrinology. There were many others whose excellent papers
lie buried in the literature. Their contributions, however, have
formed the basis of what we accept to-day and have built on in the
advancenent to the present |evel of know edge. Several scientists
came to visit Dr. Smth while | was at Colunbia, to observe himoperate,
Once there was a Japanese visitor who, after observing the operation,
cane to ny office to talk. He could speak no English but did speak
German with a different accent. M GCGerman was worse than awful and
besi des, | always had a difficult time even reading it. (German was
not taught during Wrld War | when | was in high school and wanted to
study it). Attenpts to converse with this Japanese was a fiasco and
with much smling and bow ng he departed to ny relief. | secretly
believed Smth had a bad tinme in conversing with himtoo and foisted
hi m on ne!

Bernard Zondek. He, with Dr. Aschheim, discovered sex hormones in

urine fromwonen and devel oped the first pregnancy test. For years,
it was called the Aschheim-Zondek test for pregnancy - using inmature
mce or rats as test animals. (In 1929, it was Maurice Friednan from
the University of Pennsylvania who introduced the rabbit ovul ation
test.) Zondek visited Smth while | was at Columbia, and after
observing Smith operate he was heard to say "Ach! that was "gutt",

very "gutt" and when Zondek says it's "gutt", it nust be "gutt".

He was a short stocky man and inpressed me as being



rather over-bearing in the then typical Teutonic fashion of German
scientists.

Harvey Qushing. He was a great brain surgeon of his time and Cushing's

syndrome, resulting froma basophil adenoma of the pituitary, was
described by him He came to Colunbia fromHarvard to remove a

brain tunor froma graduate student in the department of physiologica
chemstry. During his visit, the Anatony and Surgical groups had a
dinner for himand | was invited. Somehow or other | was seated next

to him Athough | was at a loss as to howto be socially gracefu

at such an occasion, it turned out my worries were for naught. W

di scussed the current problenms about the pituitary gland, he inquired
about my work at Wsconsin and Colunbia and in a fatherly way, encouraged

me to continue on ny research.

George W Corner. \While | was at Wsconsin, he visited the canmpus to

lecture on anatomcal illustrations in relation to art forns and the
changes in accuracy which took place over the years. | visited his

| aboratory while he was at the University of Rochester and subsequently
at nmeetings. He is a quiet soft spoken man, with tenpered enthusiasm
very brilliant and know edgeable in the Hstory of Medicine as well

as anatomy. WIllard Allen who worked with himin preparing progestin
was a medical student who took time off to do the chemcal work in
isolating the hormone. Wllard Allen later taught and did research

in clinical endocrinology. Both are still alive as | wite this.

Carl Hartman. | heard himpresent a paper at the New York Acadeny of

Medi cine on the tine of ovulation in Primates. On the podium he

laid a strip of red ribbon on each end of the lectern representing



two nenstrual periods. Then he reached in his pocket, took out a
child's marble representing the ovumand placed it md-way between
the ribbons saying "this is when ovulation occurs.” He was entirely
uni nhibited in what he said and wote and did a great deal to break
down the Victorian treatment ofr scientifically related sex subjects.
He was very physically active, outwardly enthusiastic, rather short
in stature, noved in quick jerky movements and so nmuch |ike the rhesus
nonkeys wit-h whi ch he worked that an unnaned scientist once said to
me "1 think Hartman is getting to be like his research subjects in
his actions.” |If Hartman ever heard that | am sure he would have
thought that a big joke.
Carl Moore. It was he, at the University of Chicago, that contributed
much basic information on nmal e reproductive physiology. He was a
| arge, strikingly handsome man with a boom ng voice and in speaking
rem nded me of a top-notch auctioneer in his persuasive manner. One
time at a science neeting, he was denmpnstrating the electric-ejacul ation
test in guinea pigs before a group of 15-20 people including a few
worren.  Hi saw was standing next to ne and after Moore recovered a
mass of coagul ated ejaculate in his hand, he |ooked over to Hi saw and
said "Think you could do as good as that, Doc." As | recall, Hisaw
didn't appreciate that very much. Moore told the following story in
ny presence

It seens that Moore was at some neeting in Europe in the early
'30's and had an encounter with one Al exander Lipshutz. Now Lipshutz
had witten a book on reproduction in the early 20's and at that tine

the question of sex antagonism in devel opnent was nuch di scussed and



presented in his book. In spite of Mbore' s concl usive evidence in
settling that problem Lipshutz would not accept it and they got into
a heated argument. This reached the point where Lipshutz challenged
More to a duel, in good old German fashion. (Qice when | attended

a physiol ogy congress in Italy, soneone pointed out Lipshutz to ne.

He stood about 5 foot 4 inches, with a large | ow hangi ng beard and
was very austere |l ooking.) More stood at least 6 ft. 2 inches andw4dy
very well built like a foot-ball player. More agreed to the duel but
si.nce the choi ce of weapons was his, he said "let it be creampuffs

at twenty paces in the norning." Fromall account the hostility cool ed
and all was well.

Herbert M Evans. He probably has his name on nore papers and on nore

di verse bi ol ogi cal subjects than any scientist of whom| am aware.

He was an extrenely brilliant man, witing on such subjects as the

H story of Medicine, anatony, endocrinology, vitamns, and nutrition,
reproductive physiology and even to a paper in engineering | have
been told. He nade a striking appearance and spoke with a comrandi ng
voice with great authority. If one met himas an acquai ntance, he
would flatter your ears off in a nost graciously charmng nmanner.

| do know first hand that several scientists who worked for or w.th
hi mwere very unhappy in his laboratory with unpl easant experiences
but ny sinple personal encounters with himwere always pl easant,

di scounting the acconpanyi ng flattery.

Gscar Rddle. He was nost certainly a dedicated scientist, working

nost of his life at Gold Spring Harbor on Long Island, at the Carnegie
Institute. He is known for his publications on prolactin in relation

to the pigeon crop gland devel opnent and al so general hormonal affects



inbirds. Hs wrk so occupied his |ife, he told me one tine, that

he did not have tinme to get married but that when he retired at 65

years of age, he would quit all research then get married. This he

did and lived for 20 nore years enjoying life. One of his idiosyncrasies
was chai n-snoki ng de-nicotinized cigarettes. 1In a friendly way, he
scolded me for not using themin place of regular cigarettes, then

gave me a pack to try. This | did and vowed | would as soon smoked

corn silk.

Henry Van Dyke. He contributed very nuch to the field of endocrinol ogy

but- t hroughout hi.s varied career | do not know if he trained any graduate
students. He was trained as a physician but spent his tine teaching
pharnmacol ogy or doing research. He was primarily a pharmacol ogi st
as this subject as a separate discipline becamre nore recogni zed
during his life time. H s books on the pituitary, published in 1936
and updated in 1939 are entitled "The Physiol ogy and Pharnacol ogy of
the Pituitary Body". They are classical and certainly worth having
to-day for historical interest. Van Dyke wote the first one while
teaching at the Peking Medical College and the second while director
of hormone research at the Squibb Institute in New Brunswi ck, N.J.
I first knew hi mwhen he was teaching at the University of Chicago
and doing research on the purification of growh hornone. He gave ne
sone whi ch he had named "phyone" and which | used in ny thesis research.
Later, when Japan started their nmilitary conquest of China, he and
his fanmly noved to New Brunsw ck.
There we becanme close friends, even owning jointly a parcel of
land with cabins at Cape May, bordering on Del aware Bay. W were

fishing pardners and had many good scientific discussi.ons especially



when the fish were not biting. He introduced me to statistical
anal yses of research data, which was not in general use prior to
this period. Simple descriptive presentation of experinental endocrine
research is not sufficient anynmore. He chain-snoked cigarettes which
| believe partly contributed to his early death. He loved to gamble
and once | did win a bet fromhim on Septenber 1, 1939, when Engl and
declared war on Germany when the Bal kan states were invaded. He bet
Engl and woul d not declare war. Van Dyke enlisted as an associate,
Roy 0. Geep and together they advanced our know edge of the gonadotropic
hormones greatly.

Later, he noved to New York to the Col unbia Medical School where
he was chairman of pharmacology. It is interesting to note that he
did nost of the pharmacol ogical testing on the posterior |obe hormones
as they were synthesized and prepared by Vincent Du Vigneaud at the
Cornell Medical School. Van Dyke was to retire just a short while
before | did and | had planned to visit hi~mto go fishing again. |
have always felt life cheated me out of an anticipated pleasure.
B%pb_af_L Kurzrok. | first met himwhile | was at Colunbia and he was
prof essor of obstetrics and gynecology. He pernitted ne to attend
hi s gynecol ogical clinics where |I saw first hand how estrogenic
hor mones were  being used in cases of menopausal synptons and how
tests for sterility were made. Later, he went into private practice
but kept up with clinical research. W published several papers jointly
on research on hyal uronidase as related to fertility. He wote a
first class book on human reproduction about 1940 and his interest
in sterility led hmto be anong the first to use artificial insenmination

inwonen. His studies for his Ph.D. while at Colunbia (he had an M D.



already) included the effects of extracts of semen on uterine
contractions in wonen. He has been considered by sone to be the
di scoverer of prostaglandins without knowi ng them by this name.

One interesting paper he wote in the Am J. Cbst. and Gynecol.
15, 546, 1928 on sterility in sone Jew sh women is given to illustrate
his sharp mnd. Hebrew |laws forbade coitus at sone specific time after
menstruation, assuming a 28 day cycle. Two wonen patients with an
unusual 3-week-cycle were found to be past. the time of ovul ation and
fertile period when the Hebraic law permitted coitus. By breaking the
| aw by having coitus prior to the prescribed tine, at Kurzrok's
suggestion, pregnancy ensued. | also have a great personal regard
for him —he attended ny wife in child-bearing so that | have two
chil dren where another physician at another time failed.

Sydney Asdell. | always considered himanong the great contributors

to reproductive physiology along with others who were stimulating me
with their publications while | was a graduate student. | do not
recall nmeeting himbefore | came to be his colleague on the Cornell
faculty. Most of you know him personally as a quiet sincere person
with a great breadth of know edge and a willingness to help with ones
problens —a great teacher too. Hi s honors cane rather belatedly,
but deservedly so even if in the sunset of his life. It is no
secret that when | applied for ny post-doctoral fellowship in 1931,
Dr. Asdell at Cornell and Dr. Edgar Allen at Yale were the other two
| listed along with Dr. Smith, to continue nmy studies. It was only
that ny thesis work on the pituitary led me to continue along these

lines with Dr. Smth.



Below is listed some of the ol der generation who | knew,
recogni zed and net at various neetings but had no extended contacts.
Their names may be recognized if one reads the literature from about

1925 to 1935 and | ater.

A.S. Parkes. | met in Sir Henry Dale's laboratory in England and
when he was a visitor at the hone of Dr. Asdell. He was npst
noteworthy anmong the English contributors to reproductive
physi ol ogy.

J. Benoit. | believe his hone base was in France and | net hi mwhen
| was at Union College; he visited Cornell briefly. His

contributions were on bird endocrinol ogy.

Luci en Brouha. From France. He visited Hisaw's lab. when | was

there and was interested in ovarian physiol ogy.
L.V. Domm. From Chicago. He studied hormonal effects in birds,
particularly feather coloration and devel opnent.

T. Bissonnett. FromTrinity College, and noted for his work on the

free-martin and effects of light on bird reproduction.

Wl liamYoung. FromBrown University, and who investigated male

reproducti on.

Emil Witschi. Fromlowa State University, was a very astute scholar,

and worked on anphi bi an reproduction and feather coloration in

‘birds.

George Wslocki. FromHarvard Medical School. He worked on many

anat om cal aspects of reproduction, ovulation and hornonal

control of deer antler growh.



Maurice Friedman. U of Pennsylvania. He was first to develop a

pregnancy test based on ovulation in rabbits.
W.W. Swingle. Princeton is where he taught, after |eaving |owa
State. He studied anphi bi an metanorphosis and produced the
first albeit crude adrenal cortical extract that saved the
life of a young man with Addison's di sease. The parents of the
young man built and furnished two summer homes on a lake in
New Hanpshire as a show of gratitude. Both houses were conpletely
furnished - even to the dishes plus 2 boats each. One house

was for Swingle, the other for his graduate students and guests.

M/ wife and | visited them as their guests.



In closing, | hope | have fulfilled the m ssion that Drs. Robert
Foote, WIIliamHansel and Ari Van Tienhoven have urged upon me. M
own contributions have been very nodest but | am proud of those that
| have had the good fortune to teach and to pass on to such nen as
Bob Foote, Bill Hansel and others, basic information in this field
and to know that inny lifetime, they have contributed so nuch nore
to our understanding of this subject. Mreover, all of ny colleagues
here have also trained another generation of young people who will

continue on as it has been in the past.
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