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The pragmatic function of science is twofold. I t enables us to predict 
the future course of events. We know tha t the low countries will be flooded 
should the dikes collapse. We know also tha t a man who takes 10 g of a 
barbiturate will die. This, however, is not the only thing tha t science can do 
for us. In many cases it also enables us to alter the spontaneous course of 
events. The science of hydraulic engineering, if correctly applied, allows us 
safely to live near the sea and well below its level. The science of medicine may 
save the life of a man with barbiturate intoxication. 

Much has been written on the function of science as an essential par t of our 
culture. The present occasion does not call for details, but it should be said 
tha t even those parts of science which do not enable us successfully to behave as 
prophets or as engineers are important . After all, intellection is the main reason 
tha t our species is called homo sapiens. 

Pharmacology, the science which is the subject of the present work, is more 
than the basis of therapeutics; it is also a science in its own right. Starling is 
reported once to have said tha t physiology is the biggest game in the world. 
This is clearly a mat ter of opinion as any pharmacologist worthy of the title 
knows. 

There are certain advantages in dividing pharmacology into two different 
fields which can be designated as phenomenological and theoretical pharma
cology. Whereas these areas are different, they are not, of course, independent. 
They are unified by the same relationship tha t exists between phenomeno
logical and theoretical physics. Phenomenological sciences describe processes; 
theoretical sciences t ry to establish relationships between phenomena and to 
explain them. In the explanation of directly observed phenomena one fre
quently proposes a hypothesis which a t tempts to relate the effect to the cause. 
Phenomenological physics, for instance, describes what happens if light meets 
obstacles such as lenses, prisms, slits, and the like. Theoretical physics explains 
the observed facts by assigning a wave or a corpuscular character, as the case 
may be, to the phenomenon of light. 
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The classic example of a hypothetical enti ty which was introduced in order 
to explain the observed phenomena is the atom. Twenty-five centuries ago, 
Greek philosophers speculated on the ultimate structure of matter . I t was 
thought to consist of indivisible, indestructible, constantly moving units. In a 
very remarkable book the French physicist, Jean Perrin ("Les Atomes," 
Presses Universitaires de France), systematically exposes the reasons tha t we 
now believe to be the theories of atoms and molecules, even if these entities 
lost the simple qualities given to them by the Greek philosophers. Anyway, 
they are indispensable tools for the science of physics. From a wild hypothesis 
they have become "rea l . " 

In the nineteenth century, the molecule became much more than the back
bone of large parts of physics; it became also the central concept in chemistry, 
converting chemistry into the science which studies reactions between mole
cules. Theextensive application of chemistry to the scienceof life quite naturally 
promoted the molecule to a more fundamental functional unit than even the 
cell. The discussion of vital phenomena at a molecular level was greatly fur
thered by Paul Ehrlich. 

I t seems appropriate here to pay tr ibute to Paul Ehrlich, the father of this 
branch of science. In his speech at the General Session of the XVI I th Inter
national Congress of Medicine (London, 1913) he said: " I f the law is t rue in 
chemistry tha t 'Corpora non agunt nisi liquida,' then for chemotherapy the 
principle is true tha t k Corpora non agunt nisi fixata.' When applied to the 
special case in point this means tha t parasites are only killed by those materials 
to which they have a certain affinity, by means of which they are fixed to 
them," and ' 1 the destructive toxins develop their injurious action on the cell by 
the fact tha t they are adsorbed by certain specific component parts of the cell 
side chains which I have characterized as ' receptors ' . " This passage refers to 
chemotherapy in the restricted sense of the word, the therapy of infectious 
diseases. However, Ehrlich applied the same principles to drugs in general: 
"The Relation Existing Between Chemical Constitution, Distribution and 
Pharmacological Action," in "The Collected Papers of Paul Ehrlich," Vol. I, 
Pergamon Press, London, 1956. He stated tha t "only such substances can be 
anchored at any particular part of the organism, as fit into the molecules of the 
recipient complex like a piece of mosaic finds its place in a pa t te rn ." He rejec
ted the view tha t the mode of action of natural substances, like antitoxins, was 
fundamentally different from tha t of synthetic drugs. " I f instead of this we 
assume tha t both kinds of substances exert their power by purely chemical 
means, we shall find tha t certain questions arise which are of great significance 
for the further development of therapeutics. Convinced tha t this is correct, I 
have busied myself during the past ten years with a t tempts to substantiate the 
chemical theory of toxin-antitoxin reactions." 

Anybody who is familiar with pharmacology and its therapeutic applications 
must admit tha t the concept of receptors, molecules of the organism which are 
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the point of a t tack of drug molecules, has been and still is extremely useful. 
The present volume is an a t tempt to integrate the knowledge of interactions 
between body and drug molecules into a science called "molecular pharma
cology." The object of this foreword is to look at this a t tempt more or less in 
perspective. This does not mean tha t its author feels himself outside or even 
above this science. Quite the contrary! This introduction is not intended to be 
anything but a brief sketch of what is to be expected by the reader of these 
volumes. I t also stresses t ha t the authors of the different chapters do not look 
at their subject in perspective but from within. They take the risk of commit
ting themselves to views which quite soon may have to be corrected. In other 
words, they have convictions, unscientific things which nevertheless are indis
pensable to the scientific worker. 

"Molecular Pharmacology" is a negation of vitalism, if vitalism refers to 
any theory which ascribes vital phenomena to anything else but the same 
fundamental processes tha t also occur in inanimate systems. The main idea 
behind the present a t t empt is the conviction tha t , in as far as science is con
cerned, the living organism is a material system, an extremely complicated 
system, but a system which science should t ry to reduce to the same funda
mental theories tha t have proved to be useful in the description of inanimate 
systems. This is the modern concept of scientific pharmacology as distinct 
from vitalistic, perhaps more appropriately called romantic pharmacology. I t 
is, in the same sense, as modern as contemporary psychology, which—fully 
realizing the enormous difficulties—endeavors to correlate behavior with 
neural function. I t has the same boldness and the same modesty. Boldness, 
because it strives to stand upon its own feet—the feet of science—and refuses 
the help of any deus ex machina. Modesty, because it is ready to admit t ha t the 
case for science is far from complete and tha t the prediction tha t it will 
gradually approach this ideal is a working assumption. 

The modesty of modern science in general and of pharmacology in particular 
is more than a mere phrase. I t is not the object of molecular pharmacology to 
discover eternal t ru ths about ultimate reality. Empirical science can never be 
more than the adequate description of the phenomena as far as they are 
known, a description tha t serves as a basis for predictions and interventions. 
Part ly because of the ever more refined techniques of observation, there will 
always be discrepancies between predictions and realities in both spontaneous 
and purposely influenced processes. These discrepancies serve as feedbacks 
within the process of science, influencing the fundamental concepts, and so on. 
I t is modern to believe tha t this process will never be complete, and tha t science 
is no more—but equally no less—than the provisional explanation of the 
known facts. 

With all this in mind let us again look a t the fundamental concept of "recep
tor ." Is there reason to believe tha t this concept will remain for another fifty 
years what it has been since Ehrlich coined it? Will there ever be a Jean Perrin 
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of pharmacology, who will prove to us tha t the concept of " recep tor" is an 
indispensable element of the language of pharmacology? I t would, of course, 
contradict the spirit of the foregoing pages categorically to assert or contradict 
such a question. There can be no reasonable doubt, however, t ha t the concept 
of " receptor" has not yet outlived its usefulness. On the other hand, it is 
doubtful whether it applies to everything in pharmacology. One feels inclined 
to wonder, for instance, whether it is a useful tool in the description of the 
action of anesthetics such as ether, chloroform, and other lipotropic, rather 
unspecific, narcotic drugs. But this is no serious limitation of its usefulness, no 
more so than tha t the concept of the gene is rendered less useful because of the 
few instances in which protoplasmatic inheritance seems to occur. The same 
applies to our lack of quantitative knowledge regarding receptors. I t is still an 
open question what percentage of the available receptors has to be occupied 
for a hundred per cent response to occur, but this does not mean tha t the con
cept of receptor is useless. On the contrary. To most of the modern pharma
cologists the receptor is like a beautiful but remote lady. He has written 
her many a letter and quite often she has answered the letters. From these 
answers the pharmacologist has built himself an image of this fair lady. He 
cannot, however, truly claim ever to have seen her, although one day he may 
do so. 




