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Professional Collaboration 


It is my purpose in this paper to ex-
amine some of the responsibilities and 
opportunities of the professions, particu- 
larly those of medical men and scien- 
tists in these days of great hazard and 
promise. 

A fascinating future surely lies before 
us, provided that wc can escape certain 
perils, and the most heartening potenti- 
alities lie in the field of medicine and 
in the sciences adjacent to it. The time 
is coming when the practice of medicine 
will rest securely upon a firm scientific 
foundation, upon a systematic under-
standing of the life-processes in all their 
complexity, and no longer upon the in- 
secure and shifting basis which partially 
supports it today, with clear understand- 
ing.-in part, but with a great mass of un- 
coordinated, empirical data necessarily 
as the main reliance. 

The full integration may not come in 
our lifetime; indeed, in the light of the 
enormous complexity of llving orgnn-
isms, its consummation may require 
more than the mere compilation of ex-
perimental facts and the ordrrly mar-
shaling of them under trorking hypothe- 
ses, the method which has been successful 
in the far less arduous task of interpret- 
ing the mechanical aspects of the nature 
of the physical world. There may be re- 
quired new methods of thought, novel 
ways of recording and transmitting the 
accumulated experience of the race, 
\Fays as yet unconceived of bringing to 
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bear on complex problems the interre- 
lated efforts of diverse minds. Il'e may 
witness new devices as powerful, versa-
tile, and rapid as digital computers in 
the realm of computation and analysis, 
but capable of interrelating and ordering 
inasses of primary and inexact observa- 
tions into meaningful arrays. There may 
be means for communicating the knowl- 
edge of a group which will render obso- 
lete the cumbersome writing of papers 
and the chaotic task of storing and con- 
sulting them. Certainly we ~vill see thr 
day-perhaps e should ha\ e already- 
when the public lecture is fully obsolete. 

The marks of progress are all about 
~ s .The biological sciences are moving 
forward on a broad front and at an ac- 
crlerated pace. In thr next decade the 
flood of accumulated basic knowledze 
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may produce applications of startling 
moment, much as the accumulated fun- 
damental knowledge in physics recently 
lcd to an understanding and manipu-
lation of the atom. the transmutation 
of elements, and controllable atomic 
energy. 

Genetics some 19 years ago turned 
from the higher organisms to more ele- 
mentary ones, expectinq to find there 
simplicity in the beginnings of genetic 
systems, and found instead an ama~ing  
early complexity. But, with the more 
plastic material, experimentation has 
proceeded at a breath-taking pace. Chro- 
matography, the use of tracer elements, 
and inichrochemical processes are sort-
ing out many an old p u ~ ~ l e  in biochem- 
istry. The involved system by which bac- 
teria synthesi~e the amino acids is fall- 
ing into line, and some day we shall 
understand more of how these building 
blocks are assembled into proteins. Thc 
amazing skill of organic chemists pro- 
duces for us not only duplicates of vita- 

mins or hormones, but also derivativea 
and analogs of these, and we understand 
the first chapter of how an antibiotic 
may operate, or why a vitamin is essen- 
tial as the building block for an enzyme. 
The chemistry of muscle action is not 
nearly as mysterious as it was; at least 
we know something of the source of 
energy and somethi& of the process by 
which chemical bonding and shortening 
are interrelated. In photosynthesis it ap- 
pears that are are, at last, on the verge 
of producinp the essential chemical ac- 
tion in vitro, with chlorophyll and its 
associated protcin isolated intact for our 
study. 

\Ve could readily extend the list of 
recent accomplishments. But there is 
vastly more to be done. IVe are, for in- 
stance, very far from understanding why 
one substance, with a molecular weight 
in the millions, may be beneficial, while 
another, differing only slightly, may in- 
terrupt essential life-processes. The world 
is still full of mystery, and it will be long 
before Ire understand much, even when 
we limit ourselves to the mere mechan- 
ism of life and do not approach that 
greatest mystery of all: that we, as con- 
scious beings, are capable of pondcring 
it all. 

.is we view how far we have come 
and glimpse the great vistas before us, 
rve know that this is an exciting time in 
which to live and that stirring adventure 
beckons. There is accomplishment to be 
made that trill render life more pleasant 
and we hope more fruitful, that will lift 
the burdens ~vhich man's shoulders h a ~ e  
borne since he first dominated the earth 
and blnish the pain and harassment that 
have always brrn his lot. For we now 
know that, g i ~  en time and wisdom, the 
ills of man may be conquered, even 
those ills of his mind which ha\ c forever 
dragged him down. All this can be done 
if we escape our perils and continue on 
the bright path we have recently trod, 

And what are these perils? First is 
the threat of war, app:illing war that 
rvould be fast and terrible, in which 
H-bombs would destroy cities at a bloru, 
in which hundreds of millions would be 
killed and maimed in an insane fury 
that would leave the whole world, bel- 
ligerent and neutral alike, a devastated 
desert. 

This is not the only peril. The Com-
vlunist Manifesto, which declares, "They 
openly declare that their ends can bc 



attained only by the forcible overthrow 
of all existing social conditions," is still 
the charter of a powrrful oligarchy that 
holds great nations in thrall. Political 
murder, ensla\ einent, and conspiracy 
against neighbors did not end when 
Stalin was vilified. The ad~ancing tide of 
S o ~ i e tdomination, engulfing weak states 
b) force or stealth, secins to have bern 
n~on~entarilyhalted, but it will again 
creep forward unless we are alert. 

Nor is our democratic system safe 
1, ithout the eternal ~igildnce that is diffi- 
cult to sustain in prosperous times. byhen 
all goes well, as it does today, citizens 
are prone to forget that a determined, in- 
forincd public opinion is our only guar- 
antee that the liberties won by our fath- 
crs will not be whittled away. We havc 
the hishest standard of living the world 
has ever seen. We have nearly full em- 
ployment, inany benefits that ameliorate 
thc lot of the unfortunate, safeguards 
against the cruelties of nature, and some 
safeguards against the evil deeds of incn 
But can we hold on this high plateau, 
continue to provide liberally for those in 
distress, and, particularly, can we con-
tinue our insatiable national appetite for 
luxury, without forcing ourselves again 
into inflation? 

Characteristics of a Profession 

IVhether we escape the perils and con- 
tinue on the bright path to a happier 
life depends on whether we, as a people, 
think wisely and well. Not the acts of 
legislatures, not the pronouncements of 
courts, determine our future; these arc 
transitory and can change. The great 
suelling voice of the mass opinion of tht. 
citizens of this republic, incoherent and 
discordant, erratic and superficial as it 
soinetimes is, and rising to heights of 
sound judgment at rare intervals, maps 
out the road that all public sen ants ulti- 
mately follow. 

This public opinion is not formed by 
the radio and the press or even by those 
\\rho control these media. I t  is formed by 
that minute fraction of the population 
which thinks and speaks, by that small 
but powerful minority, disagrccing on 
cvcry issue, arguing and ridiculing, which 
looks beyond the dlvcrsion of the mo-
ment and influences bccausc it labors to 
understand. The membcrs of the minor- 
ity are in every station of life-in busi-
ness, in labor organi~ations, and on th? 
farm. They speak in c\ery circle. Thc 
most significant group of those who 
think well is in the professions, for it is 
thcir prerogative, their duty, to thinlr for 
their fellows within the limits of their 
diverse specialtics, and they instinctively 
app~oach cvery question bv attempting 
to understand it, for thls is the way in 
which they gained admissLon to thcii 

privileged status. On the profrssions, 
then, rests much of the burden of guid- 
ing this country of ours on its strange 
but hopeful way. 

What is a profession? What are the 
characteristics by ~vhich it is distin-
guished from othrr groupings or type, 
of organi~ation? 

First and foremost, its members are 
the possessors and custodians of a special 
field of knowledge, acquired by long, 
assiduous study, and they are respected 
and accorded privileges because of that 
fact. 

Second, it is a loose groupins of indi- 
viduals rather than a pyramidal organi- 
zation. In  nature Ire find two types of 
crgani~atio;, the integrated society, ex-
einplified by the ant, and the associative 
society, illustrated by the flock of birds 
in migration. Both forms h a ~ e  been suc- 
cessful in evolution throughout the wide 
range over which organisms combinr. 
Both forms are found among human 
institutions. The profession, most de-
cidedly, belongs in the second category. 
This is not negatived by the fact that 
many professional men are members of 
other types of organi~ation and, for ex- 
ample, derive their income in the form 
of salary rather than of fees, although 
the truc status of solnc professions is 
threatened a bit by the trend in thi\ 
direction. IVhether a man can be an em- 
ployee, and at the same time a truly pro- 
fessional man, depends on whether he 
can maintain his individuality and hi? 
relati\ e independence, and many can 
The true profession, howe~er,  is a vol-
untary binding together of independent 
members, deriving none of their sustc-
nance from the association, utterly un-
controlled in thcir thoughts and actions 
as long as thcy remain within the lav 
and within the code of the association 
itself. 

Third, every profession has, to somc 
degree, a sylnbolism and a ritual of its 
own. There is not so much of this in re- 
cent times, for many procedures which 
were once impressive are so no longer, 
because we have become inore maturc 
perhaps, or at least more skeptical. 

Fourth, there is often, especially in 
the older professions, a incans for main- 
taining standards and for disciplining 
those who violatc a code, usually backcd 
up by the civil law. Somcthing of the 
sort is essential, for evcry profession is 
surrounded by charlatans, and, human 
nature being what it is, special privileges 
arc bound to be abused. Of coulre thcsc 
controls havc becn used at times to limit 
the professional privilege to the elect and 
hold down the numbers of those who 
enjoy thc franchise, but this is certainly 
not a prominent feature today. On thc 
other hand, thc forlnalisrn and rigidity 
of control does seriouslv hinder thc man 
who would enter the professio~l by an un- 

conventional path, no inatter how intelli- 
gent and devoted he may be, and it 
tends also toward an undesirable uni-
forinitv and standardization. 

But the primary characteristic of a 
profession has not yet bren mmtioned. 
JVithout it, no group, no matter how 
scholarly it may be, no association, no 
inatter what the titles of its members, 
no assembly of striking. indi~iduals, no 
m'ittcr what may be the depth of thcil 
culture, is truly entitled to the proud 
name of profession. From the earliest 
times, this primary characteristic has 
been the hallmark of professional meti 
when such men have lived up to their 
high ideals. The members of a profeision 
minister to the people. The word con-
notes more than service. T o  minLter im-
plies no servility, no apology, no infen-
ority. On the contrary, ineinbcrs of n 

profession minister with dignity; they 
demand the respect due to their skill and 
de~otion;  they do not inerely advise, thcy 
insist upon bcing heard; they do not sub- 
mit their opinions for the judgment of 
the layman who is their client, no mat- 
ter how powerful he may be; they in-
sist that thcy h a ~ e  his confidrncc and 
that, in their special field, thcir opinion 
shall control. or that the client turn else- 
~rhere.  They recogni~e that he may need 
to join their findings with factors outside 
their special field in conling to decisions. 
They refrain, if they are wise, from any 
appearance of speaking with autho~it)  
except in the area of their own compc- 
tence. But within their proper scope, 
modest men though they may be, they 
advise and guide with pride, and ~z i th  
the insistence that the ancient art which 
they represent be received with the re-
spect which is its due. And, when they 
ministcr to the weal. and humble, they 
do so with kindness, bringing to the un- 
fortunate, whether their ills are spiritual 
or physical, whether their misfortune rr- 
sults from the rigors of nature or the 
cruelty of man, that most heartcn;nq of 
upp port, a strong and able ally and friend 
on whom to lean. All this it incans to 
ministcr. As long as mcmbe~s of o u ~  pro-
fessions live up to their birthriqht, this 
\\ill be the shibboleth that strengthen? 
the bond among them. 

Thcre is a corollary chalacteristic 
The true members of a professio~l detach 
themselbes from the mad scramble after 
this world's goods. This does not mean, 
as it oncc so oftcn did, that they abjure 
thc finc things of life a11d letirc into a 
monastery. In ordcr to functlon with full 
effectiveness, a p~ofcssional man nerds 
a competence, that hc may live in rca- 
sonable and proper mann-r, ar befits hls 
station and his mission. But when a man 
in thc professions makcs riches his pii- 
mary goal, he ceases to belong to the 
profess1011 in a truc scnsc. The greatest 
evemplification of this corolla~y char lc- 
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tcristic lics among the humblc membcr~ 
of rcligious groups-the devoted parish 
priest, the preacher whose flock, with 
their sorely troubled minds, is his pri- 
mary concern, and to whom wealth, or 
even a propcr income, has no meaning in 
the light of his dcvotion. 

But this article is conccrncd prin-
cipally with other professions, for re-
ligion stands by itself and should not be 
subjected to the analysis which applies 
eiscwhcre. And thcre are plenty of ex-
amples in other ficlds. Thc teacher, and 
there are many, who cannot be lured by 
any salary attraction to lcss satisfying 
fields from the joy hc finds in aiding the 
de~7clopment of young minds is all about 
us, and in fact we tvould bc in a sorry 
plight without him. The lalvyer who 
takes special satisfaction in protecting 
the indigent and thc misundcrstood, 
somctimes at thc peril of his reputation, 
is known to all of us. The able and de- 
voted country physician on his weary 
rounds necds no emphasis on his char- 
acter. 

Privileges 

Wc spcak of thc privileges of the pro- 
fcssions, and it i4 well to cxaminc their 
basis and practicc briefly. There are first 
the legal privileges, set up to protcct the 
public against charlatans and salcsmen 
of false servicc, and vcry necessary for 
the purpose: admission to the bar, the 
registration of engineers who deal di-
rectly with the public, and the licensc to 
practicc. Systems, tests, and certification 
are essential whenever thc choice of ad- 
visers is directly exercised by individuals, 
and we certainly, in this country, do not 
wish to replacc this free choice by somc 
form of bureaucratic assignment. 111gen-
eral, our procedures for public protection 
work well, even though they are occa-
sionally vicwed as a means for protect- 
ing the mcmbcrs of the profession them- 
sclvcs rather than the pcople they scrve. 

Let mc, in all frankncss, spcak of this 
for a moment. Every profcssion, in ordei 
to function in a modern environment, is 
surrounded and supportcd by auxiliary 
groups, thc technicians and seniiprofes- 
sional groups who arc the hcwers of 
wood and drawers of water, but whose 
performance is ncverthelcss fully impor- 
tant to sound over-all rcsults. These 
groups are not always treated with gen- 
crosity and wisdom by the professions 
they serve. I might choose my exampleA 
from various ficlds-from the teaching 
profession where arbitrary linking of 
promotion and academic degrces ic 
often carried to absurd extremes, from 
research laboratories whcrc the skilled 
instrument maker who makes a result 
possible is given a curt nod rather than 
the recognition he has carned. Artificial 
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barriers are foreign to our democratic 
philosophy, a11d they are gradually dis- 
appearing. Even in the military profes- 
sion, an enlisted man occasionally be-
comes a gencral, and such examples, 
whilc rare, accomplish much in thc ini- 
provement of morale throughout the 
organization. 

I t  seems to me, as I view it from a 
distance, that thc medical profession has 
much yet to learn before it is fully in step 
with thc trend in this regard. Is the 
skilled technician who inakcs himself 
master of an intricate procedure, who is 
scholarly and wise, and who can, per-
haps, manipulate tagged iodine for the 
thyroid better than thc one who origi- 
nally conceived thc mcthod, neverthcless, 
doomcd to remain perlnanently in an 
inferior status. merclv bccause his oath 
to understanding was unconvc~ltio~lal? Is 
the nurse of superior judgment and de- 
votion accorded the full professional 
recognition that her calibcr warrants? I 
know an accomplished archcologist, an 
eminent astronomer, and a number of 
outstanding enginccrs who never took a 
degrec in course, but I do not know an 
eminent medical man who rose through 
a fully uncon~7entional route. Ah, one 
says, but the system for protecting the 
public has to be far more cfiecrivc in 
the medical field than elsewhere. I agrce. 
But it does not h a v ~  to be rigid and 
arbitrary in ordcr to be effective; in fact, 
thc two seldom go together. 

I suppose we always nced somcwhat 
more p&itivc limitations on designation 
of thosc who are entitled to prescribe 
or operate directly for fees. But I do 
~vish that thcre were carefullv guarded

> u 

side entrances to thc choscn circlc as wcll 
as the wcll-marked front door. And, 
more to thc point, I wish that the pro- 
fession had more adroit ways of admit- 
ting to full acceptance, as special col-
leagues, those who cxcel in scrving it 
well. I wish, also, that I could detect :: 
trend toward passing on to auxiliary 
groups as much as possible of rcspon-
sibility and of elevati~lg activity, for the 
medical system is not onc group but a 
number of interrelatcd ones, and its 
health is dependent on the morale 
throughout them. 

The grcatest privilege which a pro-
fession enjoys is not the prerogative con-
fcrred by law but the respect accorded 
its membcrs by a gratcful public, and, 
when a profcssion becomes intricately 
org~nized in thc modern sense, it is es-
scntial that this uniquc privilege be 
shared throughout the groups involved 
in order to foster the pride and loyalty 
which alone can maintain thc discipline 
and smooth interrelation needed for 
satisfactory performance. I t  is also es-
sential. it seems to me. that there be no 
rigid caste system bascd on birth or 
youthful path of education, in which in- 

dividual status is absolutely controlled 
until dcath, but a more fluid situation 
in which there are no barricrs that can-
not be surmounted by intelligence and 
hard work. 

Responsibilities 

What of the responsibilities of the pro- 
fessions, which accompany the privilege? 
We have alrcady considercd the primary 
responsibility, to serve well, to minister 
to the public with dignity and skill, in 
the ficlds which are their several do-
mains. To this we h a w  added another 
~esponsibility, sccondary to the first, but 
of equal significance, the responsibility 
to lead their fellows in their considera- 
tion of public questions and in thc in- 
tricacics of their daily lives. Upon the 
wisdom of those who thus lead, whcrevcr 
they may be placed, whatever the com- 
petence which causcs their associates to 
turn to them when puzzled, depends the 
safcty of this country in a hazardous and 
promising world. There is a duty inher- 
ent upon thosc who can talk well to do 
so, and to make their thoughts known, 
to diffcr widely upon every question, 
with faith that an informed public opin- 
ion can resolve differences rcasonably. 

For the professional man, this often 
presents a quandary; it is sometimes dif- 
ficult for him to spcak without his hear- 
ers' being given the impression that hc 
regards his eminence in one ficld as con- 
fcrring upon him a spccial status in all 
ficlds. In  fact we sec. occasionallv. the , , 
man of the physical scienccs who speaks 
ex cathedra 011 politics or economics, 
and who thus dcbascs the currency of 
those who would express honest opinions 
as laymen in problems whcre every citi- 
zen is entitled to participate and none 
is cntitled to arbitrary judgment. But 
our coinplcx modern affairs nced more 
analysis by thoughtful men, and wide 
disagrccmcnt of opinion on public ques- 
tions, outside of the professional ficld, 
is not inconsistent with the presentation 
of rcassuring unanimity on well-acceptcd 
doctrine within it. 

There is another responsibility of any 
profession, and this brings us back to my 
original theme. This is to cnhance and 
extend the k~lowlcdgc and understandin? 
on which the profcssional practice of the 
profession is based. In thc casc of medi- 
cine, this means thc profound task of 
understanding lifc, its origins, its chem- 
ical and physical processes, and its mani- 
festations in man in his whole rangc of 
mental and physical ills and health. 

The subject is too vast for any one in- 
dividual or any one group; the skills and 
instrum~ntation from diverse fields are 
essential for progress. And all this calls 
for morc and morc cffcctive collabora- 
tion between the medical profession and 



the scientific profession, espccially that 
part of the scientific profession whose 
subject matter is adjacent to medicine. 
I fcel that such collaboration is today 
lacking or faulty in too many instances, 
and I am anxious to determine, if I can, 
the rcasons for this situation. 

There are areas where good collabora- 
tion occurs, of course. I n  industry, in thc 
pharmaceutical field in particular, I have 
the imprcssion that medical men and 
scientists understand onc anothcr pretty 
well and work together reasonably cf-
fectively for common ends. Thcn too 
onc can point to isolated cases where 
therc is effcctive attack on problems by 
joint effort, bccausc two individuals hap- 
pen to speak the same language and sup- 
plcment one another's skills smoothly 
But there is not cnough of it. I cannot 
think of many cascs in which a physicist, 
for example, of top caliber and a med- 
ical man of equal status have jointly at- 
tained an  important rcsult that would 
have becn inaccessible to either alone. 
and where the collaboration has bceri 
on a basis of full equality and undei- 
standing. And I believe this is be 
cause thcre are ccrtain artificial bzrriers 
prescnt which could readily be broken 
dow11. 

Development of Collaboration 

during World War I1 

Lct me examine a somewhat paralle! 
situation. At the beginning of World JVar 
I 1  there was almost complete lack of 
collaboration bctwecn scientists and mili- 
tary men. True, there were governmental 
laboratories rvhere both types were pres- 
ent, but usually thcre was a gulf between 
them. True also, there werc scientist5 
and engineers in indurtry who worked 
closelv with militarv men. but the rela- 
tionship hcre was oftcn that of purchas- 
ing agcnt and salesman rather than pro- 
fcssional. There was generally a coni-
plete lack of understanding and an  aura 
of myth and prejudice. 

Military men thought of scicntists a, 
long-haired visionaries, with no compre- 
hension of the tough practicalities of lifc 
in  general and certainly not of war. They 
felt, and hcre they wcrc right, that few 
scicntists had the slightcst conception of 
what is involved in military leadership, 
of the rugged indoctrination that enables 
a good officer to hold terrified men to-
gcther, striving toward a common goal, 
in the face of disaster, horror, wounds, 
and sudden death. They felt, and hcre 
thcy wcrc wrong, that scicntists were 
generally prima donnas and softies who 
could not take it. Moreover, they felt 
sure that the art of war had matured, 
that technical change could come only 
gradually and in detail, and hence that 
scientists had  nothing real to contribute, 

and moreovcr that thcy spoke a language 
~vhich no normal human being could 
possibily comprehend or would wish to. 

Of course, there wcrc exceptions. 
There were Army and hTavy officers who 
wcrc excellent engineers and who had, 
as every really compctent engineer mus: 
havc, an undcrstanding of thc trcnds 
in the sciences on which engineering 
progress is based. But the main body of 
opinion was the other way. Early in the 
war a major general, whom I will be 
careful not to idcntify, but who headed 
a very important branch of the scrvice, 
told me  in no uncertain terms that re-
search 011 weapons during a war was 
absurd, for no weapon devcloped during 
a war ever came into usc before its ter- 
mination. And an  admiral asserted forc- 
ibly, and in writing for that matter, that 
the Navy had the submarine situation 
cntirelv under control and wished no 
suggestion from those who could not 
possibly comprehend its problcms. Offi- 
cers were generally polite, but courtcsy 
usually connoted a fccling 011 thcir part 
that there was nothing to be gained by 
any less formal rclationship. 

And scicntists, only too gcncrally, 
thought of military men as dodos, who 
insistcd on fighting every war with thp 
weapons of the previous one, who re-
sisted and rescntcd innovations that 
would cause them to alter the ingrained 
habits a11d conccptio~ls of a lifetime. Un- 
fortunately, there Tuas often something of 
truth in the concept. They rcgardcd 
military men as cast; co~lscious, with a 
tightly knit set of social conventions. 
They also felt that onc could not col-
laborate with a military man, that all 
one could do would be to lay naked be- 
fore him thc fruit of his labors, for him 
to judge, without explanation and with- 
out appeal, from his unique position as 
the only professional man who under- 
stood war. 

T h c  relationship bctwecn medical men 
in uniform and out was, of course, mark- 
edly different. For many medical officers 
werc professional medical men first and 
forcmost, and many mcdical men in 
civilian lifc understood fully the prob- 
lcms of medicine in the services. But 1 
have been considering the rclationshil) 
on new weapons rathcr than on military 
medicine, and on this therc was a yawn- 
ing chasm and an  almost complete lack 
of-collaboration of any sort. 

Yet, before the end of the conflict, the 
~vholc art of 'iuar had been completely 
transformed, bccause of the advent of 
spectacular new weapons: guided mis-
siles, proximity fuses, radar, target-scek- 
ing torpedoes, recoilless guns, rockets, ap- 
pallingly effective gases which fortunately 
did not come into use, and the A-bomb. 
Moreover, there had developed a gen-
uine partnership between military men, 
on the one hand, and scientists and 

engineers, 011 the other. Mutual under- 
standing and respect appeared. Closr 
friendships devcloped. Many officers ac- 
quired a remarkable understanding of 
new technical dcvelopments. Many civil- 
ians became adept in the subtle aspects 
of the art of Ivar. Thcre was teamwork 
of the highest order, and out of i t  
evolved a new concept of national con-
flict. T h e  course of joint devclopment 
has procceded since the war, somcwhat 
haltingly a t  times, but ~u i th  continuing 
momentum, until it has now rcsultcd in 'I 

situation which is entirely new in the 
world, and in which all great war is ab- 
surd and obsolete, an unmitigatrd dis-
ease which must bc avoided by all 
mcans, for it would be fatal to civili~a- 
tion, rather than the last resort of diplo- 
macy, to be indulged in when the risks 
appear justified. 

JVhv was there this extraordinarv 
transformation in thc relations between 
two profcssional groups? Primarily be-
cause there was a Tuar on, and men sup- 
pressed their prcjudices and their pref- 
rrences in the general national fervor 
and in the determination to serve wcll 
in a time of common peril. But thc t n o  
qroups, thus forcibly brought together, 
discovered that many of their prejudices 
and judgments were based on myth. 
And cach group found, in the other, un- 
suspected qualities of character which 
they could wholeheartedly admire. T h e  
transformation occurred here, and in a 
parallel manncr in Britain, because these 
were democracies, where gulfs of castc 
or pridc werc readily bridged. I t  did not 
occur in the Germany of Hitler or t h ~  
,Japan of military domination, for the 
highest type of partnership is impossible 
in the atmosphere of totalitarianism. 
And this is one very cogent reason why 
Germany and Japan lost the war. 

Barrier to Collaboration 

Now I am not going to present a de- 
tailed analogy between this rclationship 
I have reviewcd and the present rcla- 
tionship between medical men and sci- 
entists. Somc of the aspects havc their 
parallels, which you can readily recoq- 
nize, and some most decidedly do not. 
But I do wish to point out one or two 
factors in t h ~  present situation to which 
we may direct attention, I believe to 
advantage, even although in so doing I 
may move close to the edge of that un- 
forgivable social sin of criticizing one's 
host, for I do not believe we arc goinq 
to make much progress in bringing the 
professions closer together unless we ex- 
amine frankly some of the structural 
features of thc barrier that separates 
them. 

I dismiss a t  once the allegation that 
surgeons arc too h iqh-h~ t t ed  to \\or!< 
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with. that traces of comuensation rc-
main from the days when they were 
joined with the barbers and shunned by 
gentlemen. Some of the same allcgations 
are made rcgarding engineers, of whom 
I am one, for the cnginecr dcals with 
costs, and the minds of true scicntists 
are above such mundane matters. I dis-
miss these allcgations as false at the out- 
set so that they will not cloud our analy- 
sis. I know I am right regarding sur-
geons, for I havc worked with many of 
thcm, and although I have found the 
same distribution of idiosyncracics that 
occurs in the general population, I have 
yet to find one wearing a tall hat. 

Medical men, gcnerally, feel that sci- 
entists do not undcrstand the motiva-
tions, tensions, and inner emotions of a 
medical career, and thcy arc gcnerally 
right. Scientists have never walked thc 
wards. Therc is a vast difference be-
tween deciding upon thc contents of a 
syringe, upon which may hang the life 
of an accomplished and valuable patient. 
and deciding upon the contents of a tcs( 
tubc, upon which no more depends than 
the fate of a pet theory. Therc is a har- 
rowing difference bctween looking at the 
position of a needle on a dial and look- 
ing into the eyes of a dying child. Therc 
is an csscntial distinction bct\vccn the 
care of a uatient and the treatmcnt of 
a discase. Ccrtainly few scientists h,~ve 
grasped thc full import of thcsc differ- 
ences. But thcy can lcarn. 

Medical men, gcncrally, fcel that sci- 
entists do not undcrstand that thc urac- 
ticc of medicine is, and must long re-
main, essentially an art, to which sciencc 
can sometimes contribute, but which it 
can by no mcans at present supplant. 
Thev fcel that scientists insist on oro-
cccding logically point by point, pinning 
down one concept completely before pro- 
ceeding to the next, working slowly 
toward a distant goal with little thought 
of applications on the way, wherea, 
medicine must continuously do the best 
it can with what it has at hand, even 
though its processes are often admittedly 
unscientific and even crude. They feel 
that scientists do not appreciate this 
need for art, that they arc contemptuous 
of all that does not conform to their 
own standards of rigor, and that thcy 
would therefore place obstacles in the 
road toward empirical but necessary ad- 
vance. 

To  turn to thc other side for a mo-
ment, scientists gcncrally feel that, when 
,I mcdical man and a lajman arc joined 
in an endeavor there will be no partnei- 
ship in rcality, but that thc mcdical man 
will either dominate the combination or 
bredk it up. Thcy fccl that if the sclcn- 
tist tries to collaborate he will soon be 
reduced to the status of technician, and 
that, if results appear, they will inevit- 
ably become attributed to the member 
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of the group who alone is privilegcd to 
deal directly with thc cssential ultimate 
subject matter, human life. They fcel 
that the mcdical man is afraid to admit 
ignorance, evcn when justified, and that 
hc tends to protect himsclf by ovcr-
assertion. 

Now let me assert at  once that in rc- 
gard to this preconception, and the othcrs 
that I have just treated for that matter, 
therc arc many exceptions, many in each 
profcssion who undcrstand and apprcci- 
ate the opposite profession fully. But I 
am dealing in generalities, and, in this 
scnse, therc is unfortunately a real basis 
for the feeling which I find among scicn- 
tists rather gcncrally. And it is not, after 
all, too surprising to find this true. The  
medical man, if he is worth his salt, and 
by rea\on of his training and cxpericncc, 
is pronc to assert himself. If he enters a 
home where therc is a sudden critical 
illness, hc must portray calm and confi- 
dence, however he may feel inwardly. 
If he enters upon a hazardous operation, 
he must insist that every move in the 
operating room be centered about and 
responsivc to his personal needs and de- 
cisions. 

And this is thc aspect of mcdical char- 
acteristics which the layman usually sees. 
Hc does not see the small conference be- 
tween mcdical mcn on a tough case, 
where therc is full discussion and givc 
and take, .iuherc the opinion of the most 
junior member is tredted with respect if 
he can support it ably, wherc therc is no 
organization, and no onc is boss, evcn 
although one man alone may be called 
upon to rcsolve the discussion and rcnder 
the final decision Still, and to be fully 
frank, I bclicve there is a bit of real 
basis for the fceling that, whcrc a medi- 
cal man is joined with other professions, 
he instinctively tends to talw over. 

The  essence of collaboration is the sup- 
pression of all instinct toward the estab- 
lishment of a pecking order-in fact the 
enjoyment of any social grouping what- 
ever depends intimately on the complete 
absence thereof. I n  rclations betwccn 
professional men there is no such crude 
and elemental concept involved. But, 
since its presence or absencc is so deter- 
mining in our judgment of human rela- 
tions, even the remote suggestion that a 
sublimed form may be present destroys 
the effective~less of collaboration, for col- 
laboration mcans the substitution of a 
group objective, voluntarily accepted, for 
the indi~idual  objectives of the mem-
bers. 

Breaking the Barrier 

I could go on and try to examine a 
few morc structural members in the bar- 
rier. But what do we do about it? 

In the first place, let us record that 

thcre arc individual members of every 
orofession who will ncver collaborate 
with anyone under any circumstances. 
Let them depart in pcace; their day is 
nearly done. T h e  time is ovcr whcn a 
Lconardo da Vinci could comprehend 
all of known art and scicnce. We are also 
past the day whcn men of gcnius could 
retire to a cubiclc, cxcludc all, and 
emerge with an intellectual fcat of sci-
cntific reasoning before which all would 
bow in humble admiration. Even in the 
rcmotcst corners of extreme specializa-
tion, where isolated contributions spring- 
ing full grown from a master mind are 
still possible, the most notable advances 
are made under conditions where mind 
works on mind and where credit for ori- 
mary initiation is sometimes hard to as- 
sign. The  man of genius still is the most 
important clemcnt in the whole array, 
and upon his exccllcnce most of progress 
depends, but if he docs not know how 
to collaborate or is too selfish or timid 
to do so, we can safely forget him. 

Wc cannot ordcr collaboration. This 
is not a dictatorship. Moreover, while 
shotgun marriages sometimes turn out 
surprisingly well, shotgun collaboration 
is a contradiction in terms. And no 
amount of artificial organization, no joint 
institutes, or combincd reviewing com-
mittees, or joint directors, will come 
within the squirting range of a syringe of 
getting at the heart of the mattcr. 

I have only one prcicription, and I 
cannot write even this one in Latin. T h e  
professions fail to understand onc an-
other sufficiently; let us attempt to bring 
thcm togcther. Wc do not havc the im- 
pulse of war to force men into contact, 
and hcncc it  will take long to produce a 
detectable improvcmcnt in relations by 
this means. Yet I scc no other path. 

Now I do not mean morc joint pro-
fessional meetings; not that! If they oc- 
cur I would cxpect them to widen the 
gulf morc completely. Nor do I have in 
mind lectures by a member of onc pro- 
fession for the edification of another. I 
am skeptical of the value of all lecturcs. 
I would hope that we might approach, 
much more nearly than any such artifices 
as those, the core of the dilemma. And 
that resides in the misconceptions which 
each profession has in regard to the 
other. 

If I were speaking to a group of phys- 
icists, I would have a suggestion to 
make. I believe it would help a bit if 
medical men, those who do not already 
undcrstand it, wcre given an exemplifica- 
tion of scientific research in action and 
at its best. I am far from advocating in 
this connection more popularization of 
science, or more interpretation of sciencc 
in one field for those in neighboring 
fields, although such steps have merit. I 
wonder if one could reconstruct the meet- 
ing in 1939 at which the news of a cru- 



cia1 cxpcriment and the idcas of Frisch 
a n d  Meitncr wcrc communicated to a 
group of physicists, and from which 
meeting cmergcd the concept of atomic 
fission, to bc confirmed by experiment in 
three laboratories within 48 hours. 

I fear it would bc difficult to rccap- 
turc thc genuine atmosphere, thc givc 
and ta!<e between carncst rncn, thc trn- 
tative hypothcsis which collapsed on a 
sentence, the subtle grasping of rclation- 
ships which wcrc hardly expressed, the 
symbolism which crammed into a yard of 
blackboard thc concentrated essence of a 
gcncration of mathematics, thc mount-
ing tension as revolutionary concepts bc- 
camc clcarly formulated and accepted 
Something of thc sort might be done, 
and I believe there is many a medical 
man \.rho, if he participated thoroughly 
in such an affail, even on a much less 
ambitlous plane, would lcarn something 
wort11 whilc about how the scientific 
mind really opcratcs, and ~ v l ~ a t  is thc 
mcthod of scientific collaboration a t  its 
best. 

I suggest, also, that it would help to 
join a scientist occasionally in serious, 
rcsponsiblc discussion of a case, typical 
or otherwise, of Bidncy malfunction, or 
mctabolic disorder, o r  whatever, along 
with the physician in chargc and thc staff 
members. At timcs t11c frcsh approach, 
unhampcrcd by tradition and in spite of 
ignorance, will comc up wit11 a clarify-
ing comment undcr such circumstancer. 
And, in the process, the scientist will 
grasp morc fully the central importance 
of art in what you do, and the contrihu- 
tive naturc of science. H e  will appreciate 
the fundamental diffcrcnce between thc 
analysis of a disease and thc forccd ex- 
plicit treatment of a specific casc. 

Thus thcrc can be a closcr approach 
by each group to thc mental proccsses 
of thc othcr. But I would qo further than 

this, cvcn though some fccl that I may 
bc naive in  my approach to a vcry subtle 
problem. Mcn do not learn to undcr-
stand one anothcr mcrcly by sharing in- 
tcllcctual experiences. Thcy must meet 
on an  emotional lcvel if the foundation 
is to bc built for collaboration on a high 
plane. 

Scientists do not understand thc true 
lifc of a medical man. With notable cx- 
ccptions, this is certainly true. Yet all 
good scicntists lcarn with facility, or clsc 
arc simply scientists cmcriti. Give thcm 
a tastc of thc mcdical life in its starkest 
rigor. 1 remimber keenly onc of my boy- 
hood cxpcricnccs, when I accompanicd a 
country doctor through a poverty-stricken 
hospital. I rcmembcr also a conversation 
with a great friend m d  an eminent 
banker, whose maid had bccn injured by 
an automobilc. and who had iust sccn 
thc midnight scene in an  cmcrgcncy 
room for thc first time, and whose ad- 
miration for the young intcrncs wac a 
joy to witness. I rcmember also bcing 
conducted through a ward, suitably at-
tired so as not to embarrass the patientj, 
with a young surgeon, and watching thc 
devotion in the cycs of a humblc woman 
for ~ v h o m  he had built a new facc. 

Pick a fcw outstanding and human sci- 
entists and give them such cxpcricnce, 
and thcy will grasp a part of the world 
of min's experience which thcy havc 
ncver known. I do not mean witnessing 
an operation, wherc thc intcrcst is mainly 
technical. I mcan an  introduction to that 
inner sanctum, whcrc the true heart of 
medicine throbs strongly, that sanctum 
\\~lljc11 is sccurcly guarded against the 
cynicism of selfish men, and against thr 
ribald comments of thosc to whom noth- 
ing is sacred. Indoctrinate well and test, 
communicate the password, and guidc. 
From true scientists the response, while 
silent, )\.ill bc all that you hope. 

Chemical Aspects 

of Enzyme Inhibition 

T h e  subject of enzymc inhibition has 
come to thc forefront in recent years be- 
cause it offers thc chemist the opportu- 
nity to study the naturc of thc active site 
and the mechanism of enzyrnc action. T o  
thc physiologist, it affords a technique 
for studying the functioning and coupling 
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of enLyme systems within living cells and 
tissues. I n  its application to insccticidcs, 

A -
herbicides, antimicrobial agents, and 
drugs, the concept of cn7yme inhibition 
has not only provcd fruitful but has pro- 
vidcd a rationalc for future developments 
in thcsc areas. Although this article deals 

Now, what about this queer notion on 
the part of scientists, that medical men 
tend to try to dominatc any small group 
brought togcthcr for collaboration. Here 
I do not know enough about the mcdical 
profcssion to prescribe, although I know 
quitc a lot about some mcdical men. T h e  
ones I havc bccome well acquainted with 
are entirely frcc of the fault. Perhaps 
thcrc is no basis for t11c rumor. So I will 
have to lcavc the treatment of this ill, if 
indccd the symptoms arc rcal and have 
not bccn misinterpreted, to medic,~l rncn 
I t  may call for propcrly proportioned 
psychiatric treatment; I am sure it is no 
case for surgery. I t  may be that it mcrcly 
nceds to be givcn a namc and rclcgatcd 
to thc category of rarc discases for which 
there is no cure but which arc not of 
great social moment. Medical men will 
knorv. I merely mrntion :h?t I llrrvc 
heard the allcgation. 

Thcre are other ways, worth-while no 
doubt, in 1vhic11 the professions may bc 
brought to a better understanding of one 
anothcr. I t  is not ncccssary that thcy be 
brought to a full understanding of onc 
another's subject matter; that would bc 
impossible. For, if ihcy grasp one an-
other's morcs and traditions, methods of 
thought, dccp convictions, and motiva- 
tions, thcrc will be no further need to 
stimulate collaboration of thc highest 
sort. I t  will occur autom~tically.  And 
from it will rcsult a surge forward on 
that complex task of understanding lifc, 
where thc skill of all profcssional groups 
will be strained to thc utmost, a nclv ac- 
complishment ~vhich will placc a firmer 
foundation under the kcystonc of that 
honorable profession to which mcdical 
rncn belong, ministry to thc people. May 
that ministry always be conducted with 
pride and dignity. And may the grati- 
tudc of hurnblc rncn always remain ihc 
primary compcnsation and reward. 

primarily with the chemical aspects of 
inhibition, major applications to mcdi- 
cinc are discussed in which thc biolo~ical " 
effects of chemical compounds can be in- 
tcrprctcd in terms of inhibition of par- 
ticular enzyme systems. 

Evcr sincc the discovery of enzymes, it 
has bcen known that they arc highly 
labilc molcculcs which can be readily 
poisoncd by a variety of agents. Modcrn 
dcvclopments date from 1928, whcn 
Quastel and M'ooldridge ( I ) demon-
strated the inhibition of succinic dehj- 
d ro~cnase  bv malonate and its revenal u 

by excris succinate. T h c  phcnomcnon of 
competitive inhibition was almost for-
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