
PREFACE 

The Symposium which is presented here in its entirety was motivated 
by a desire to conduct a free and unobstructed discussion on a single 
question with many facets: the origins of drug resistance and related 
problems. 

Practical aspects of this question, no doubt, engage our interest most. 
The discovery of sulfonamides, penicillin, and other antibiotics appeared 
to have ushered in a miraculous or golden age of antimicrobial chemo
therapy in the history of medicine. As pointed out again by Admiral 
Furth in his welcoming speech, the belief had been entertained optim
istically that infectious diseases were about to become a thing of the 
past. However, there prevails now a certain degree of disappointment 
and concern among practicing physicians in regard to the increase in 
the percentage of resistant microbial strains, or relapse of infections 
following antibiotic therapy. This spells a serious warning against a 
false sense of security regarding the control of infection in patients. 
The situation is also of considerable concern for the reason that, follow
ing antibiotic treatment, toxic reactions to too large a dose of the drug, 
such as systemic or metabolic derangements, states of hypersensitivity, 
or dermatologic manifestations, become established. To avoid such com
plications, the use of sub-effective doses of antibiotic would, on the 
other hand, favor the production or the survival of antibiotic-resistant 
microbial populations. A further development in the treatment of infec
tious agents which is causing bewilderment and concern among clinicians 
is the upsurge of the overgrowth of pathogens which normally were 
suppressed by the organisms inhibited by the antibiotic. 

The concept formulated in this symposium, that the development of 
resistance to various toxic agents is associated with alterations and or 
loss in enzyme proteins, can likewise apply to the explanation of the 
mutational processes, occurrence of cancerous growths by the action of 
carcinogens, and organic agents via various routes, addiction to drugs 
and alcoholism, and resistance to herbicides and insecticides, which, as 
known, have created serious economic and health problems. On this 
basis, the phenomena of resistance to various toxic agents can therefore 
be brought into a common focus. From the standpoint of practical 
solutions of these problems, an accurate appraisal of their theoretical 
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basis represents a most important issue. A decision as to the origins of 
acquired resistance in cells may point the way for designing experimental 
procedures for the prevention of its emergence. The theory that resistant 
populations of cells arise from a few spontaneously produced resistant 
mutants has been in existence for a considerable period. But no light 
has as yet been shed on the question of how spontaneous mutants within 
a growing cell population arise, and there is as yet no adequate 
rationale for guidance in the use of drugs in synergistic combinations. 

It appeared to us that the theory that attributes the emergence of 
resistance to the direct action of toxic agents on living cells offered 
more definitive possibilities for planning preventive measures. The 
chemical action of an agent would be expected to produce changes in 
the cells which survive this action. The characterization of these changes, 
and of the enzymatic differences between the resistant and sensitive cells, 
as we have discussed in this symposium, has provided a biochemical 
basis for the prevention of the emergence of a resistant population in 
several species of bacteria. Expanded, these findings could provide a 
rationale for synergistic combinations as well. These findings may like
wise indicate the possibility that similar successes can be achieved in 
living systems other than microbes. It is expected therefore that acquaint
ance with processes of similar character in other superficially nonrelated 
fields would bring about a highly desirable cross-fertilization for creative 
thinking. This symposium represents therefore an array of material from 
various disciplines capable of benefiting physicians, biochemists, phar
macologists, entomologists, plant physiologists, students of cancer, and 
those who are interested in the theory of the evolution of living matter. 

The above considerations naturally formed the basis of this sym
posium, which aimed to bring together various specialists not merely 
for the presentation of collected experimental data, but principally for 
discovering "the one in many," the common element in an apparent 
diversity of ideas, and for following the implied consequences of the 
assertion or denial of current ideas around a central theme. In order, 
therefore, to enable the various participants to partake in the orientation 
and formulation of each other's thoughts we studied the subject matter 
beforehand in its entirety and formulated "theorems." These were divided 
into major component parts of a whole, each part with as many sub
divisions as there were questions in regard to unsolved and incomplete 
problems. The outline of these questions is given in Appendix I under 
a separate heading, "Posing of the Basic Questions." In reality we wanted 
to make this a "symposium of search" in a classical sense. The outline 
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was distributed to the principal speakers, moderators, and to those who 
requested detailed information about the event many months before it 
actually took place. To what extent we were successful in materializing 
our hopes and aims is left to the reader s judicious analysis of the experi
mental data and the unity and divergence of points of view presented in 
this volume. We are of the belief that the organization of any symposium 
proceeding in this manner could be an immense source of inspiration and 
of great educational value. 

The science of chemotherapy or, more specifically, the finding of 
microbicides, herbicides, insecticides, etc. has principally an empirical 
origin. It is true that the empirical findings have in certain instances lent 
themselves to rationalization and improvements such as Ehrlichian 
researches and those dealing with the synthesis of a variety of sulfon
amides. Nevertheless, despite the overwhelming amount of scientific and 
empirical experimentation, we have not as yet been able to gather a 
body of knowledge capable of answering the "whys and hows" of the 
action of antimicrobial agents, and the basic questions posed by the 
phenomenon of resistance to toxic agents. Nor does there appear as yet 
any new beam of light to indicate that the multiplication of our efforts 
along the familiar beaten paths is suggestive of being more fertile. In 
view of these considerations and the conditions and prevailing elements 
in the atmosphere of research institutions this symposium seems to be 
a timely adventure off the beaten track. It is also in view of these 
considerations that Dr. Roger D. Reid was prompted to voice the fol
lowing plea (See "Freedom and Finance in Research," American Scien
tist 4 1 , No. 2, 286-292, 1953) in an outspoken manner: 

"What has happened to the explorer of unknown scientific territories, 
that pathfinder who did not hesitate to be first to seek, first to speak, 
and first with new ideas? Have our scientists become less capable of 
original thought, or are they afraid to promote original ideas, because 
they cannot be assured of the intellectual support of their colleagues or 
of financial support from those who hold the purse? * I would plead for 
applications for research projects which lie outside the beaten path in 
entirely new fields, even on projects that are speculative and uncertain." 

In unity with Dr. Reid's plea, Dr. Henry M. Wriston, President of 
Brown University, on June 4, 1954, at the fourth bicentennial conference 
of Columbia University on policies for higher education, pleaded the 
case of the heterodox since it may become the orthodox of tomorrow. 

* Italicized by M.G.S. 
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He pleaded that the "universities must encourage and shield the pioneer. 
Historically the pioneer, whether a settler or researcher, has had bold
ness of spirit combined with unorthodox methods and beliefs. He has 
often been intemperate and headstrong, whether attacking the untamed 
wilderness, or improving, as an entrepreneur, industry and commerce, 
or breaking new paths into the unknown in the world of knowledge." 

History has already shown us what may be the consequences of 
having sciences under conditions implied by the above challenging pleas. 
The Golden Age of Pericles, in which Socrates lived and created, wit
nessed one of the periodical "bankruptcies of science." Socrates discov
ered, to his distress, that though each authority was quite sure that the 
views of the others were wrong, none of them could give any proof that 
his own were right. He believed in science, the science of dialectic, the 
clear, independent, and ultimate thinking out of the meaning of one's 
own thoughts. Know thine own mind and meaning was Socrates' 
interpretation of the old Greek maxim, "Know thyself." In the Socratic 
method, "his aim is not to win a debater's victory over an opponent, but 
to clear the atmosphere of false or irrelevant definitions, to arrive at the 
essential character of an idea." Any challenging problem requires such 
an idealized treatment, and its practical solution is the ultimate step in 
arriving at the essential character of the problem itself. This can be 
realized fully only then when students of science employ liberal 
approaches and enjoy freedom from the restraints of scientific pro
vincialism. 

M. G. SEVAG 

March, 1955 




