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The University of Louisville Medical Center, which al r eady

has an ancient and honorable tr ad it ion , will officially dedicate a new

Med ic al e Derrta.l Research Building to-morrow" I was told that the

extraordinary expansion in medical research activities in recent years

made construction of this building the most pressing need of the medical

center" I have been asked to participate in the dedication program by

speaking on some aspect of medical research and I chose to speak on

medical research in the service of mankind -- the ac cornp l iahrn ent s of

the past and some of the problems and challenges of the future. I would

also like to consider the question raised by some of whether there is

indeed a need for more medical research, whether we do not already

have mo r e knowledge than we can, absorb and use, and whether or not

the acquisition of still more knowledge rn ay prove to be more harmful

then useful for ultimate human survival and well-being on this planet"

Most people rightly think of medical research as being concerned

with the conquest of disease and the relief of human suffering" Actually

these desirable and noble objectives are the by-products of the educated

and disciplined pursuit of human curiosity about the mystery and wonders

of all living things and of the universe in which we live" Man h the most

wonderful of all creatures because he has been endowed with the capacity

to probe and discover something of the very processes of the creative

force" The pursuit of knowledge is as much of a natural driving force
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for some human beings as are hunger and the other basic biologic urges.

Long ago, Aristotle said: "'I'h e search for Truth is in one way hard and

in another easy. For it is evident that no one can master it fully nor miss

it wholly. But each adds a little to our knowledge of Nature, and from all

the facts assembled there arises a certain grandeur." The process of

discovery of new knowledge is slow but cumulative because, unlike all

other living things, human beings have learned to transmit what they

discover from one generation to another -- and it may truly be said that

man has learned more about himself and the universe around him in the

last hundred years than in all the preceding millions of years of his

existence.

This explosive accumulation of new knowledge that is continuing

at a constantly accelerated pac~ is giving man tremendous powers for

controlling his own life and the forces of nature around him. Yet in

the midst of the great glory and excitement of achievement there are

some who are beginning to wonder whether this very power may not

prove to be the instrument of man Is destruction rather than of achieving

a life by far more wonderful and noble than any yet imagined by the

human mind. There are some who earnestly call for a moratorium

on all new scientific research until mankind can demonstrate that it

has the wisdom to use the knowledge already at hand. And here you

are like so many others constructing still more buildings for scientific
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research! Some will immediately say that surely we can never know

too much about the relief of human misery brought on by the ever

changing spectrum of disease of the body and mind. Let us have a

look at the path we have travelled and what answers we can give to

those who are afraid of the future because of a not unjustifiable lack

of faith in the wisdom of man properly to use all the knowledge he

can acquire.

There was a time, when in our ignorance, it was believed

that the various diseases that plague human life upon this earth were

a punishment for our sins -- that pain.and misery and premature death

were part of human destiny. There was a time, not so long ago, when

the average life expectancy at birth was no more than 25 to 30 years as

compared with the present expectancy of approximately 70 years in the

economically advanced count r ie s , It was not unusual for more than half

the number of all the children brought into this world to die before they

reached the age of 5 years. And it is well to remember that there are

still parts of the world inhabited by hundreds of millions of people where

the average expectancy of life at birth is even now only about 30 to 35

years and where millions of children die each year before they have

had an opportunity to experience some of the joys that can be and should

be a part of life on this earth.

Let us ask first of all what have been the major discoveries that
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have changed this extraordinary situation in some parts of the world

and which are now being applied at an increasing rate wherever human

beings are waking up to the fact that much of what they thought was

reserved for a life hereafter can actually be achieved in life upon this

earth. Prolongation of human life and the creation of a happier existence

for increasingly larger numbers of people is a consequence of many

activities of which the medical sciences are only a part. And yet it can

be said that the major contribution of modern medicine to human survival

has come from the understanding of the bacterial and parasitic nature of

the infectious diseases which have plagued mankind from the cradle to

the grave. Although the early development of a vacc ine against smallpox

gave mankind a powerful tool against one of its major plagues, the initial

great advances in public health were made possible not by specific vac-

cines and drugs but by the practices in sanitation and hygiene which

followed the appreciation of the role of infectious agents in the. connection

between dirt, vermin and disease. The gradual conquest of hunger

together with the improvements in sanitation and hygiene had its first

most marked effect at the very beginning of life. Mortality during the

first year of life was as high as 400 per 1,000 live births, and infant

mortality rates of 150 to 300 are common even now in many parts of

the world. This is to be compared with the current infant mortality

rates of only 20 to 30 per 1,000 in the economically advanced countries.
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Specific discoveries, like diphtheria antitoxin and toxoid for the tr eatrn errt

and prevention of a tragic disease that choked to death thousands upon

thousands of children in the first years of life were an added boon for the

r eHef of human suffering. Yet the major' effect of the application of these

early' discoveries was chiefly on the survival of children during the first

two years of life, because by the end of the third decade of the twentieth

century we were still without effective weapons against such mass infectious

diseases as malaria, tuberculosis, pneumonia, meningitis, typhoid fever,

typhus, yaws, and many others.

The greatest acquisition of new knowledge contributing to human

survival on a world-wide scale came only during the past 25 years, when

the holocaust of World War II brought in its wake an extraordina;.ry expan-

sion in medical research .. We have here a remarkable example of the

great benefits that can come from the persistent search for knowledge

an example of something which may appear hopeless in one era of human

endeavor being achieved in another era by those who could pursue new

pathways provided for them by the accidental discoveries of scientists

working in many spheres and in many different parts of the world. In

the first decades of the twentieth century chemotherapy appeared as a

hopeless approach to the treatment of the many bacterial and parasitic

diseases for which no means of prevention were at hand. Then with the

accidental discovery of sulfanilamide and the emergence of antibiotic s
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from laboratory curiosities, a veritable explosion occurred in the

development of effective new compounds for the treatment of diseases

that were among the most ancient enemies of mankind. Pneumonia,

meningitis, tuberculosis, typhoid, yav,Js and a host of other bacterial

diseases became susceptible to successful treatment and millions of

young and old people all over th world are alive to-day because of

these discoveries. At the recent United Nations Conference on the

Application of Science and Technology for the Benefit of the Less

Developed Areas, Dr. Leona Baumgartner of the U. S. Agency for

International Development made this striking but true statement:

"We should remember that with to-day's drugs a nearly illiterate

villager may be able to do more to save lives and end sickness than

the best doctor in the world could have done 25 years ago. "

No less miraculous in its effect on human survival than the

antimicrobial drugs and antibiotic s has been the discovery during World

War II of the remarkable effects of the chemical compound, known as

D. D. T., on mosquitoes, flies. lice and certain other Ins ecss • Effective

malaria eradication became a practical possibility through the use of

this compound and various modifications of it that have had to be developed

as mosquito populations resistant to the original D. D. T. have emerged.

It must be remembered, however, that the success achieved in malaria

eradication by the use of these compounds would have been impossible
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without the mass of information that had been slowly accumulated during

the preceding 50 years on the biology and taxonomy of the mosquito vectors

of this disease. Ma l.ar Ia has been a curse on hundreds of millions of

people in many parts of the world -- as a cause of death, chronic human

misery, and as an important obstacle to economic development. Dr.

George Moore, an officer of the U. S. Operations Mission gave this

vivid description of conditions in the malarious regions of Nepal in 1954

prior to the initiation of an eradication program: "I have seen whole

villages deserted and fertile land unused. Four out of every five babies

born die before their first year is out. Malaria makes much of the

productive land uninhabitable, and reduces the efficiency of agricultural

labor. It takes its toll not only in terms of human lives, but also in

terms of reduced production of much needed foodstuffs. 11 Malaria has

now been virtually eradicated from many parts of the world although

about 400 million people still live in malarious areas without the pro-

tection of eradication schemes. Malaria eradication has resulted not

only in a tremendous increase in human survival and well-being but

also in the settlement of previously abandoned as well as new agri-

cultural areas, a marked increase in food production, and it has

greatly contributed to better development of forestry and mining

industries, to the construction of roads and hydro-electric projects,

and to a variety of other activities that are the pre-requisite for the
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emergence of millions of people from the miseries of poverty, hunger,

disease, ignorance and despair.

I have given here but a few examples of the way in which medical

research has served mankind. lhave not purposely neglected the many

contributions to human welfare by the medical sciences that are con-

cerned with nutrition and the biochemical and physiologic functiohe of

the human body. One need only recall the resulting benefits from the

control of such diseases as diabetes or pernicious anemia or of the

veritable miracles of modern surgery - to cite but a few examples.

My examples, however. were chosen from the field of infectious

diseases partly because they have been -- and in many parts of the

world still are -- the major causes of mass disease and misery,

partly because this is the field with which I am most familiar, and

largely because their very control has created and is creating new

problems for mankind -- problems that require not only new research

by the medical sciences but the wisest utilization of science and

technology together with capital and intelligept planning, and inter-

national cooperation for their solution.

I am referring here to the extraordinary increase in world

population that is resulting from the great and increasing success in

death control and prolongation of life without- comparable control in

fertility, particularly in the parts of the world inhabited by hundreds
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of millions of poverty-stricken, illiterate people who are now striving

to achieve the better and richer life that is being enjoyed by so many

others On this earth. Economists who are very much concerned with

raising the standard of living in the econom.ically depressed parts of

the world often ask what good it is to save people from malaria and

the other mass-killing diseases only to have them die of hunger and

suffer the miseries and injiignities of poverty. The economists are

not alone in being alarmed by the problem which medical science has

created in its attempt to serve mankind .. Albert Einstein said: IIProgress

of hygiene and medicine has completely altered the earlier precarious

equilibrium of the quantitative stability of the human race. I am there-

fore firmly convinced that a powerful attempt to solve this tremendous

problem is an urgent necessity." Vannevar Bush, the distinguished

and thoughtful scientist and former president of the Carnegie Institute

of Washington, who played such an important role in coordinating the

scientific and technological activities during World War II, had this to

say: "The world Is population is increasing at a rate which render s

distress, famine and disintegration inevitable unless we learn to hold

our numbers within reason. Man is headed for catastrophe unless he

mends his ways and takes thought for the morrow. "

The expression "population explosion'! has been used so often

that I am afraid it is losing its effect in portraying a problem that is of

I

l .
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much greater importance for the ultimate survival and well-being of

people in all parts of the world than all the diseases have ever been.

Permit me to repeat to you a few figures, which cannot be repeated

too often, to show how recent is the phenomenon of rapid increase

in population and the direction in which it inexorably moves. It took

hundreds of thousands of years for the world population to reach an

estimated 250 million about 2, 000 years ago. It then took 1600 years

to double it, and another 200 years to double it again to about 1, 000

million. Since the beginning of the nineteenth century there has been

an increasingly rapid expansion, and in the last 40 years the world

population increased by another 1, 000 million to a current total of

over 3, 000 million. An increase of about 500 million occurred only

since mid- 1951. If the present world average growth rate of 1.8 per

cent continues the population will again double to a total of 6, 000

million in the next 35 years. It should be remembered that while

Europe's annual rate of population increase is below 1 per cent, and

that of Japan now 1 per cent, the rate in many parts of Latin America,

Asia, and Africa is in the range of 3 to 4 per cent. It should also be

realized that mortality rates are not yet falling at the same speed in

all parts of the world, but are destined to do so in the immediate future

because the available life- saving measures cannot long be withheld

certainly not on the grounds that you might as well let them die of
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preventable disease than have them survive for an uncertain life of

misery and hunger. The belief that while there is life there is hope

is deeply rooted among all peoples.

It is also of interest to note how the world population will be

distributed in another 35 years if present regional growth rates continue.

Northern and Western Europe which now has a population of 140 million

will have only 180 million. The U. S. and Canada which now together

have a little over 200 million will have 300 million. The U. S. S. R. -

both in Europe and Asia - with a current population of about 215 million

will increase to about 380 million. On the other hand, Asia excluding

the U. S. S. R., will go from the present 1,500 million to 3,700 million,

Latin America from about 200 million to 600 million, and Africa from

about 240 million to 520 million. The greate.st increase of population

will thus occur in the very countries that now have the greatest poverty

and illiteracy -- the countries in which the ferment for' a new way of

life is of concern not only to themselves but to all the people in the

world. Dr. Joseph Jones in a recent ana.lysis, full of pertinent data,

X&ttlUlteby published by the Center for'International Economic Growth in

Wa.shington had this to say:

"The expectations among the peoples of many underdeveloped

.c cunrr ie s for a rapid rise in living levels are building up power-

ful pressures which can lead to violent internal revolutions (which
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. could not in themselves change the economic situation and

which would probably end in totalitarianism), or to external

aggression, or to both. Uncontrolled population growth is

making it virtually impos s.ibl e , even with the vast amounts

of foreign aid and investment, to begin closing the gap

between the richer and the poorer nations.

High rates of population increase which make it extremely

difficult or impossible to raise per capita living standards

in many of the underdeveloped count r ie s-, are thus feeding

fires of violence and war. There can be little prospect of

peace or world order so long as present rates of population

increase persist. And ultimately there must be either a

decrease in birth rates or an increase in death rates. If

The noted British historian, Arnold Toynbee summed it up as

follows:

IIIf we manage to solve the problem of keeping, and then

insuring the peace, the next major problem may be that of

limiting the world's population. If atomic weapons do not

destroy all life, preventive medicine applied by public health

authorities will allow the numbers of the human race to

multiply up to starvation point and beyond it, unless we

can bring ourselves quickly to change our habits, and our
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traditional attitudes. in regard to the procreation of children. "

I would dis.a.gree with Toynbee Is conclusion that control of the

world population is the next major problem after solving the problem of

peace. Like many others, I believe that the two problems are inseparable.

In my opinion, the continuing rapid growth of population in the economically

most depressed areas of the world. which is nullifying the current attempts

to ove rtrom e the miseries of hunger, poverty and despair. can itself provide

the spark for nuclear warfare -- for it is the competition of the great nuclear

powers among the hungry and miserable people of the world that carries with

it the greatest danger of ultimate catastrophe.

Thus, we see how medical research in the service of mankind is

believed by many indirectly to have created a problem. potentially more

hazardous to the welfare of mankind than all the physical diseases that

afflict the human ra.ce. There must be. many approaches to the solution

of this most urgent problem, and fertility control, with which the medical

sciences must help, is but one. Right now, we do not now have suffi-

practical measures for fertility control among the poverty stricken and

illiterate millions who need it and. as surveys have shown, want it the

most. Available procedures can work well among educated populations

in economically advanced countries, as has been recently proved by Japan

L _
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which in the past 10 years has successfully lowered its annual rate of

population increase to 1 per. cent. Medical science. which in effect is

responsible for so dangerously disturbing the population equilibrium,

now must concentrate on the task of providing the new knowledge by

which economically feasible. and culturally acceptable procedures of

fertility control of sufficient simplicity to be practical among the

poorest, illiterate populations can be made avai lab le on a mass scale

to those who want it and need it. It may Ind eed be said th atvr es ear-c h

on this particular problem may prove of grea.ter ultimate importance

for human survival and well-being than all the research that is now

being done, and should continue to be done. on cancer, heart disease,

and other diseases of advancing years.

Yet, as I said earlier, fertility control is not the only approach

to the control of the great diseases of hunger and poverty which are

being so dangerously aggravated by the extraordinarily rapid increase

in popul ati on. All nations must come to realize that in the years ahead

the world cannot long continue one third well-fed and two-thirds hungry.

The strong nations cannot expect to remain strong for very long unless

they unite in a common effort to help the weak nations to become strong

and to achieve the most basic of all freedoms, namely, freedom from

hunger. The time has come for the economically more advanced nations,

whether they be capitalist or communist. to realize that they have a
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common enemy in the poverty, bunger, and despair of almost two-thirds

of the world Is population. Modern science and technology supplemented

by sufficient capital -- actually only a fraction of that now spent by the

rich nations on armaments which they hope and pray they will hever have

to use -- could in the hands of armies of trained technologists and economic

planners start the weak nations of the world on the road to economic growth

and development commensurate not only with. the needs of the hundreds of

millions now in distress but also with the needs of the hundreds of millions

of new souls that are being added each decade to the world's population.

1£the present trend of competition for special positions of influence and

leadership among the poverty- stricken nations continues, it may itself

serve as the very spark for the nuclear holocaust that will bring all sur-

vivors to the same primitive level of misery and barbarism. On the

other hand cooperation by all economically advanced nations, both capi-

talist and communist, in the conquest of hunger and poverty, the common

enemy of all mankind, may indeed breed sufficient mutual trust and con-

fidence to permit progress toward that other of the fundamental freedoms,

namely freedom from war and the fear of war. Only by international

cooperation in this most important of all challenges facing mankind, can

we look forward to a world better by far than any we have yet known

rather than to misery unequalled in human history.

By this time many of you undoubtedly feel that my discussion
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has wandered a. considerable distance away from the subject of medical

research in the service of mankind, and I have not yet touched on the

question of whether there is a good justification for the continued ex-

pansion of research, and thus for the new building that you have just

completed. In my wanderings I have tried to show you some of the

repercussions of medical research which have led certain people to

call for less rather than more research in the future. The birth rate

of scientific articles and journals over the past 15 years has been said

to make the high replication of rabbits and of human beings look like a

trend toward extinction. If I were to read all the publications of impor-

tance in my own limited field of scientific activity I would have no time

left for doing any work of my own. As the body of existing knowledge

expands and becomes more complex, the trend toward more and more

specialization becomes inevitable and the need for more synthesis and

integration a vital necessity. Just as the evolution of so complex an

organism as the human body is associated with the development of

innumerable cells with distinct and highly specialized functions as well

as with intricate integrative mechanisms to provide a proper balance,

so the increasing evolution of the complex body of science calls for

more rather than less people to do the work that the expanding frontiers

require. It is a truism that the more we learn the more we find there

is to learn, or as Pasteur said it better: lilt is characteristic of Science

~--
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and Progress that they c.ontinually open new fields to our vision," and

what one man cannot do thousands of men fortunately can. To avoid

frustration the individual scientist comes to realize, as Aristotle did,

that each can add but a little to our knowledge of nature and that the

true grandeur arises from all the facts assembled. There may be a

gr owtng lag in the assembly of accumulated facts, but with thousands

of men working the chances of their being assembled into meaningful

patterns are greater than ever before. However, much we may have

learned already,' it may truly be said that we are only at the earliest

beginning of the exploration of the great mysteries of life and of the

universe in which we live -- and now is not the time to stop. Let us

not be afraid of new and greater knowledge. Let us rather provide

opportunities for more and more people to experience the joys of

discovery, and hope that with it will ultimately come the wisdom to

use our greater knowledge for the greater good of mankind.

r Let me conclude with a quotation from an article entitled:-
"Science versus Li fe " by the late Profes sor A. J. Carlson of the

University of Chicago. He said: "Whether science and the scientific

method, whether understanding, honesty, reason, and justice can

contrive survival values equal, if not superior to the blind forces

of nature which shaped man's past, is as yet in the laps of the gods.

Still we cannot deny the possibility, and we will nurse the hope, that
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the hairy ape who somehow lost his tail, grew a brain worth having,

built speech and song out of a hi se and a roar, and stepped out of the

cave to explore and ma-ster the universe, may someday conquer his'

own irrational and myopic behavior toward his kin. . . . .. For, slowly

but surely, the method of science will help make life more intelligent,

toil more cheerful, fear and hatred, pain and tears less prevalent in

our liveJ If in any place or time the blind fury of hatred of our

brethren and the insane violence render the pursuit of science i.m-

possible, and the scientific method submerged and forgotten, it will

be rediscovered in better days by better men." And some people say

that scientists have no poetry in their souls!


