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just ment ioned. In this case, however,
histopath ologic examination showed the
typical pictur of lepromatous leprosy with
numerou s bacilli in the acid-fast stain. This
man is very much alive today.
As has been pOinted out earlier, the reason why the diagnosis of leprosy is missed
so frequ entl y in thi s co untry is that phys icians seldom co nsider leprosy in th e differential di agnos is. The average tim e b etween appea rance of symptoms and correct diagnosi . in patients admitted to the
U. S. Pu blic H ealth Servi ce Hospital in
Carvi lle, according to Dr. Edgar B. John wi ck, as wel l as at om clinic, is over three

Dr. Binford. Those of you who felt from
the lectures this morning that you could
go out and diagnose leprosy probably now
have a differen t opinion. Dr. Fasal, I want
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years. The range is six months to 20 ye~ll:s :
It is high time th at we improve this score.
I am fully aware that I did not tell you
anything really new, but I am also aware
that rep etition is an impOltant factor in
successful teaching. Actually, there is very
little that has not b een said or don e b efore. I started this presentation by paying
homage to H ebra, and I want to close it by
quoting from a letter Emperor Franz Josef
wrote to F erdinand von Hebra in 1849.
It informed H ebra of his appointment as
Professor of Dermatology. The next sentence, literally translated, reads, "However,
this new titl e will not be accompanied by
an increase in salary." T empora mutantur?

to thank you for this very instructive ~nd
excellently illustrated presentation, made in
your usual interesting fashion.

Cultivation Problem
Leads from Metabolism of Fungi
Chairman: C. W. Emmons

Dr. Binford. Now that we have looked
into some of the physiologic principles in
the metabolism of mycobacteria we are
going to shift the scene to fungi and discuss leads fro m their metabolism. The
chairman for thi s session this afternoon is
well known to many of you as one of the
leading medical mycologists of the United
States and other parts of the world as well.
Dr. Chester W. Emmons is the Principal
Mycologist at the National Institutes of
Health, where he has since 1936 been carrying on research in medical mycology. He
has been closely associated with many of us

here at the Arm ed Forees Institute of Pathology during recent years, and has been
very helpful assisting us in the diagnosis of
fungus diseases in human tissu e.
Dr. Emmons. Thank you, Dr. Binford.
It is a pleasure to introduce fungi in this
program. I am not sure what we can cori~
tribute in elucidating the problems that .are
so remarkable and important in leprology~
One fortunate fact about fungi is that they
are big, and show many morphologic characteristics that can be studied and manipulated and give visual evidence of
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changes that are often associated with
changes in physiology. One of the men
who has worked on this subject a great deal
will give the next pap ~r on this program ,
Or. Walter J. Nickerson is Professor of
Microbial Biochemistry at the Institute of
Mi crobiology, Rutgers University. I do not

1965

beli eve Dr. Nickerson has in vented or created a fungus , but he certainly has manipulated them in very interesting ways. H e
will speak on the subject "Environmental
control of mi crobial growth and morphogenesis."

Environmental Control of Microbial Growth
and Morphogenesis
Walter J. Nickerson, Ph .D. 1
I have no mycobacteria to talk about,
only obscure fungi. In that connection I
shall speak on two points. The first is the
question how you would recognize M.
lepme if you did succeed in culturing it.
I shall show pictures of fungi distorted exp erim entally; you would have to know what
was done to them to recognize that it is the
same fungus. Dimorphic fungi are common
as both plant and animal pathogens; dimorphi c protozoa are also common. Obligate plant pathogens that cause plant
diseases from which the causal organism
has never been cultured, are common. This,
however, does not "bother" the plant pathologist. The medical microbiologist, on the
other hand, has only a few microorganisms that have resisted him, and he wants
to conquer them.
In the Dutch elm disease, the causal organism has been called by several names,
including Cemtostomella ulmi. It is in the
yeast form in its host, the tree, but it is a
filam entou s fungus in culture. I suppose
one could say that the Dutch elm organism
has never b een cultured! Indeed, it has
resisted all efforts to make it go back to the
yeast form in the laboratory. Many of the
dimorphic fungi that cause disease in man
llnstitute of Microbiology, Rutgers University,
New Brunsw ick, New J ersey.

or animals are yeasts in the host and filamentous fungi in the laboratory jf grown
below 37 °C. The cap sal organism of blastomycosis is such a fungus . It has no special nutritional requirement for growth as
a yeast or as a filam entous fungus. The
nutrient requirements are the same for
both forms and are exceedingly simple. It
requires a temperature, however, of approximately 37 °C to gro"" as a budding
yeast. Now what part does temperature
play, e.g., the difference between 34 °C,
where it grows as a filam entous fungus,
and 36 °-37 °C, where it will grow as a yeast?
A great deal of work has gone into this
question , but we are almost as much in
the dark as when the phenomenon was discovered many years ago.
I shall show you a few bacteria and several fungi that have dimorphic growth
habits. And I want to inquire about some
of the culture conditions that are responsible for growth of these organisms in one
or another form . Our work over the past
15 years or more has been concern ed with
studies on biochemi cal bases of morphogenesis. W e have been trying to elucidate
biochemical mediation of environmental
con trol of form-development. W e start with
an organism we know is dimorphic, and
try to find nutritional control, or some en-

