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FOREWORD

Valeology. The science of health. Why have we omitted this from our vocabulary?
Why do we not have a mirror image of pathology, the study of the diseased state, in
a study of the state of health? Who can say what health is and how it can be best
maintained or increased? Professor Brekhman raises this question in his book, and
pinpoints areas of potential investigation.
He introduces the subject historically, describing how, in contrast to previous ages,
our understanding of the nature of health is now superficial. An analogy of the
grey area between health and disease, therefore, ought to be of importance in the
prevention of disease. Then he reviews some of the external influences which can
precipitate us into this region: cigarettes, environmental toxins, food additives,
harmful medicines and an inadequate diet. Food and medicine are indistinguishable
from the viewpoint of health. They are both biologically active substances. He
presents a theory of "structural information" in food which can be roughly translated as its richness and complexity. He voices the opinion that purified, processed
and synthetic substances have lost an intrinsic diversity which render them detrimental to health.
In introducing the pharmacology of health, he includes all those medicinal substances
taken by a healthy person for specific purposes in health maintenance — substances
against radiation, seasickness and conception, substances which stimulate and sedate,
and substances taken by people to prevent disease. He strongly supports the use of
Oriental plant remedies for prophylactic purposes, describing their advantages.
Finally, he projects beyond the current state of pharmacology. Looking into the
future he finds that pharmacology could expand to include the full study of man in
his intricate interrelationship with the substances of the biosphere.
The book is a bit teasing, for in some ways we are already studying the pharmacology
of health in areas such as caries prevention, contraception, sports medicine, the
effects of vitamins and the like. But this is perhaps on the periphery of a nascent
subject which is still beyond our grasp: the study of the determinants of the state
of health itself. The book is not a textbook of this new subject but more of a first
halting attempt to sketch its outlines. It is a taste of a new field, but it leaves
the future to fill in the details.
The book is translated from a Russian text and edited in a low key fashion. Brekhman1s
purpose, in thè original, was to review the subject for a Russian popular audience.
Since much of the published work is already known there, he chose not to include
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data. This book is therefore a summary of his ideas and does not include experimental results. This produces problems for Western readers seeking verification of
some of the claims made therein. There has been little opportunity for Westerners
to come to grips with this material. Another difficulty may be in the unfamiliar
manner in which his material is presented. This arises partly from a stylistic
awkwardness in the presentation of scientific work, so often seen in Soviet books.
Furthermore, Brekhman1s ideas are contentious. Readers may feel strong agreements
mixed with disagreements. But it is a personal view and if it initiates debate
and a search for further evidence, it will be deemed successful.
There is a case for suspension of judgment until a more complete analysis is available. Or better still, we might hasten the verification by encouraging and pursuing research in this field, and repeat some of the Russian studies. We cannot lose
by it. For any advance in the theoretical exploration of health would be of great
benefit, especially at this time when the disease load is placing an almost unbearable strain on the economics and the caring services of the industrialized nations.
There is a psychological barrier to be overcome. For we are used to promulgations
concerning health coming from those already committed to a healthy way of life —
health food oognoscentis
nutritionists, or fringe medical practitioners — w h i l e
here is a serious academic talking in the same language. But it must be realised
that the phenomenon of a rapidly growing health movement exists, and needs to be
carefully considered. Since its origins are at the grass roots level, without any
scientific basis, its statements vary from the rational to the extreme. It is
for ever subject to misinterpretation, exaggeration and confabulation. There is a
genuine need for the debate in health and nonpathological attitudes to medicine to
be taken into scientific areas. Brekhman is aware of this and has fired another
round in the debate. It should be added to those of Pauling, Chapman, Cheraskin
and other researchers who have applied their minds and their pens to their dream of
improving health.
Asian countries, especially the USSR, India, Japan and China, are way ahead of the
West in exploration of the constituents and properties of traditional remedies.
In Russia there are several research centres devoted to the investigation of the
effect of substances from the environment on man. Midway between East and West,
with a strong tradition of folk medicine and a taste, as Dostoyevsky said, for
the fantastic, Russian scientists have attempted to make available, cheaply, many
new remedies, by exploring what grows in their own backyard. The press sometimes
reports sensational discoveries. In a recent paper, I happened to read of a typical
example: "The secret of eternal youth may be squeezed from an unripe gooseberry,
according to Soviet scientists." These occasional reports are never so amazing
as the press would like. What should astonish is rather that discoveries of safe
and useful remedies from natural sources still occur in the USSR. To the Russians
they are logical. They are on "sensational" to the West, which is burdened with
scepticism concerning plant medicines.
As for Brekhman himself, he was born in 1921 and received his medical education in
Leningrad. When he was a student he began scientific investigations under the
guidance of the pharmacologist Professor N. V. Lazarev. Since 1945 he has lived
and worked in the Far East, where he was stimulated and intrigued by Oriental remedies. He began scientific investigations on these substances and eventually headed
an Institute, the Institute of Biologically Active Substances, devoted to their
study. At present he is head of another laboratory which is turning its attention
to the pharmacology of marine organisms.
STEPHEN FULDER

INTRODUCTION

". . . man 1 s foreseeable future now depends entirely on himself, especially on
his ability to control his influence over nature, by laying down careful guidelines
for this activity." - Nikolay
Lazarev
With these words Professor N. V. Lazarev, my teacher, ended his book
Introduction
to geohygiene.
(1) He inculcated in his pupils the spirit of a truly prophylactic
medicine. The banal words "Illness is easier to predict than to cure" never crossed
his lips. He said that the seemingly indisputable premise, while sounded so frequently and pompously, of the need to treat the patient and not the disease, in fact
went side by side with conventional symptomatic medicines to "remedy" one or another
of the body's functional changes. In his view, however, this path represented a
"pharmacotherapeutic utopia" which had indeed engendered many false hopes and illusions.
In the course of all my thirty years1 work in pharmacology, I have chiefly researched
prophylactic medicines only of vegetable origin. The preparations obtained from
this research have been nontoxic, possessing a reliable, corroborant and salubrious
effect.
Hans Selyef s teachings have exercised a big influence on me. It was he who suggested
the importance of pharmacological control of stress, imagining the use of substances
which do not impair the body's functioning capacity.
In recent years I have been inspired by the example of that pugnacious champion of
prophylactic medicine, Professor Linus Pauling.
I would like to hope that the facts and thoughts expounded in this book are a continuation of the dialogue, on ways of developing pharmacology, which was begun
thirty years ago by my teacher — Professor N. V. Lazarev in his book The
evolution

of pharmacology. (2)

I express gratitude to my co-workers, Doctors I. V. Dardymov, 0, I. Kirillov, N. A.
Grinevich (my wife), V. G. Golotin, I. F. Nesterenko, G. N. Bezdetko, Yu. I.
Dobryakov, and M. I. Polozhentseva, with whom I have obtained the facts to initiate
a new science of the pharmacology of health.
I. I. BREKHMAN

xi

Chapter 1
THE THEORY OF
PHARMACOSANATION

1. Health
All medical doctrines are divided into two parts: the doctrine of health and the
doctrine of the nature and treatment of illness. They are all differentiated in
relation to these two parts. The ancient Greeks, contemporaries of the physician
Asclepius, said that "the highest benefit of medicine is health". The rulers of the
ancient East only paid their doctors when they were healthy. The more medicine
became conscious of disease and the means of treating it became perfected, the more
promising appeared to be the way leading to health through curing illnesses. But
modern medicine, overburdened with treating a multiplicity of illnesses and with
saving the dying, gives scant place to the doctrine of health.
Health is most often defined as the antithesis of illness. But health is not merely
the absence of illness. It is also the ability of the body to quickly adapt itself
to constantly changing environmental conditions, and its ability to perform every
kind of activity at optimal levels. Health is that state of the human body which
enables a person to carry out his social and biological functions with the highest
possible efficiency. At the same time it is a state of man*s complete equilibrium
with nature and his social environment. We have only mentioned one definition of
health here, although there are quite a few, because it reflects the opinion of the
majority of pronouncements made on this subject. Nevertheless, the ideal case of
"complete equilibrium" with the surrounding environment, excluding any stress on the
body's adaptive capacities, is probably very rare — so rare, in fact, that doctors
avoid speaking of "healthy" and usually say "practically healthy." Perhaps this
arises because we do not know what health is!(3)
At this juncture it is fitting to quote the very forthright statements made by J. S.
Chapman: "If the aim is health, as proclaimed, people will strive in vain as long
as they try to achieve that goal by proliferation of medical personnel or facilities.
For all of these instrumentalities produce health only incidentally, one may say
negatively, through control or correction of disorder. Medicine has indeed very
little knowledge of or techniques for production of health as a positive activity. . .
It is a curious phenomenon that while in medical science we have remained preoccupied
with morbid processes, we have simultaneously produced animal husbandry and agronomy.
The function of both professions is to produce environmental and nutritional milieus
that protect their species against disease, and in a far more compassionate manner
than one can find in human affairs, to produce disease-resistant strains."(4)
Dr. Chapman draws the conclusion that the preparation of specialists in the health
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sphere should not be in medical institutes, but in a completely different training,
". . . i n which pathology has no part." Much earlier on, I. V. Davydovsky, an outstanding medical theoretician, expressed his view on this subject in no less explicit terms.(5) ". . . isn!t it time to make the healthy person the object of medical research and not to look at him with the view of discovering one or another
incipient illness? . . . "
In the same book I. V. Davydovsky writes that aetiology —
the doctrine of cause and result relationships — has a bearing on illness as well
as on prophylaxis and health. He raises the question of the "aetiology of health."(6)
Whereas the morbidity of people is studied in pathology, their nonmorbidity ought
to be studied in the doctrine of health. Furthermore, morbidity is studied even
in cases where it is utterly insignificant or completely absent. Strangely, nonmorbidity has not become the subject of scientific research, in spite of facts which,
one would have thought, could not but fascinate scientists. Here are just three
examples. Out of 1,000 carriers of polyomyelitis virus, 990 were not ill, the
remaining 10 were ill in various ways, and of them 2 suffered paralysis. This
example was cited by I. V. Davydovsky at a discussion.(7) In his widely known book
"Vitamin C and the common cold," Professor Linus Pauling writes(8): "Most investigators have noted that an appreciable proportion of the population, 6 to 10 percent,
never have colds. This fact provides justification for hope that a significant
decrease in the number of colds can be achieved through increase in the resistance
of individuals to viral infection . . . a study of factors involved in the natural
resistance to viral infection, such as nutritional factors, could lead to a significant decrease in the susceptibility of the population as a whole to the common
cold." Dr. R. Williams(9) formulates, with much precision, the question: what do
certain individuals possess that makes them resistant to infectious and noninfectious
diseases? Criticizing "microbe-oriented orthodoxy," the author stresses the importance of the "human element" in sensitivity and resistance to illnesses. The
author sees no easy ways of changing sensitivity into resistance but considers this
very important because of the potential significance of the result.
In nature there are no sharp divisions, certainly not between health and illness.
Even the ancient physicians noted this. According to Galen there are three states
of the human body: health — a state in which the human body, by its nature and
constitution, is such that all its actions are executed in a healthy and complete
manner; illness —which is a state of the human body opposed to this; and a third
state which is neither health nor illness. In the first pages of his great book,
The canon of medical
science,
Avicenna (10) wrote that medical science " . . .
examines the human body as to the extent of its health or disease," and he called
for a knowledge of the "causes of health." In his opinion, "there are six degrees
of health and illness. . . The body is healthy to its limits; the body is healthy,
but not to its limits; the body is not healthy, but nor is it ill. . . then there
is the body in reasonable condition, i.e. receptive to health; then ill with a slight
indisposition; then comes extreme illness." One cannot fail to notice that, of the
six categories of his classification, Avicenna only allocates two to illness, the
first four being various degrees of health.
Out of all modern scientists perhaps H. Selye first paid attention to the transitional states between health and illness, namely the three stages of stress: alarm,
resistance and exhaustion. Following Selye many classifications have been proposed
for human states. Various authors have introduced a larger or smaller number of
states between health and illness. For instance, Professor R. M. Bayevsky(ll)
examines
1. A state of
2. A state of
3. A state of
a) a stage
b) a stage

tension
supertension
preliminary illness
of nonspecific changes (generally asthénie)
of specific changes.
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In general all classifications may be reduced to three main states of man: health,
illness, and an intermediary state. In view of the fact that there is not yet a
scientific definition, it is expedient to call it the "third state," as it was
called by Galen about two thousand years ago.
Health, the third state, morbidity and the prognosis of illnesses, the continuity
of life, and the potential of labour and creativity — all these depend on a very
large number of circumstances which may be summed under five main headings: natural
climatic, socio-economic, psychological, alimentary and toxico-pharmacological.
Sometimes this division is arbitrary and all five factors act in concert, not in
isolation. But there is mostly no question of social catastrophes, severe psychic
disturbances, starvation, poisoning and the abuse of medicines. What is involved
is the weak and tolerable manifestation of these factors. Of course, the harmful
effect of one factor predominates in some circumstances, and that of another in
other circumstances. But it must be emphasized that they generally act in unison.
Synergism occurs when each one by itself is not effective but taken together, all
five factors elicit definite changes in man's condition leading eventually to illness. Moreover, in individual cases the contribution of each factor may be different. If the effect of the factors be roughly evaluated in marks, then a perfectly
healthy person would have a certain proportion of the total marks. Everything above
this would be a state of diminished health and then of pathology. Each of the five
factors which influence the health of the body may make a different specific Contribution. The diagram illustrates how two individuals situated in the intermediate
may reach an identical final state despite different contributions of various factors.
The diagram also shows that a person may become healthy when the action of the designated factors is less pronounced, or veer over to a state of illness when the action
is more pronounced. Like illness, the third state is pluricausal.(12)
Health

Third state

Illness

Fig. 1. The sum total of the unfavourable effect of naturalclimatic (a), socio-economic (b), psychological (c), alimentary (d), and toxicopharmacological (e) factors (a+b+c+d+e=Z)
may have no effect on the state of health, or take the body
into the third state (see the text), or elicit illness. The
combination of the separate factors may be different, although
they would lead to the same final result (Z2=Z3).
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Man, the crown of nature, more than merits science's attention. Man has not only
achieved world mastery through technology, (13) but has also entered space and landed
on the moon. No less grandiose and complex tasks await him in the future. Only
healthy people are able to resolve them. Health is a vital priority ;(14)
At the same time health is a very complex philosophical subject. It is contradictory in its very essence.(15) In practical terms there is no absolute health, just
as in the most serious illness the body's mechanisms are reinforced. (16) This twoin-one phenomenon is a clear example of unity through the struggle of opposites.
It presents itself to us in the'.mutally linked combination of "health and nonhealth."
This is very important for a correct understanding of the aetiology of health and
for the elaboration of methods of controlling health. It may be more important than
the entire science of pathology and therapy (including prophylactic is against specific diseases). It involves the extremely important task of studying man as a whole.
This transcends modern medicine (which is strictly hospital-oriented, strictly
therapeutic).(17) Overspecialization should be counteracted by a total holistic
approach.(18) To understand the healthy person as a whole, a new science must be
formed at the point where biology, medicine, sociology, psychology and other
sciences converge. This science of health might be called "valeology", from the
Latin "valep" - to be healthy.
2. The Third State
Illnesses vary greatly, but health is a more homogenous phenomenon, although even
people endowed with a perfectly good bill of health are distinguished according
to their "amount of health." The third state occupies an intermediate position.
It is more homogenous than pathology in aggregate, but nevertheless has various
components. So what is related to the third state?
It consists firstly of people living under particular physiological conditions,
such as periods of sexual maturation, the menopause, the days of menstruation,
prenatal and postnatal periods, and finally a healthy old age. It also covers
people who are inadequately adapted on entering the climatic conditions of northern
and tropical areas, arid zones, monsoon weather, high altitude, and other extremes.
The states arising under these conditions are described as "dysadaptation meteonervosis," in Russia and "adaptation euphoria," "disorientation syndrome," and so
forth.(19) Moreover it has been established that the entire gamut of unfavourable
factors has a greater effect on general health, sense of wellbeing and work capacity than on the incidence of illness.(20) Closely related to this are the states
of dysynchronosis prevalent in night workers and those crossing meridians.(21)
Many people are confronted by various occupational hazards in production, especially
from chemicals. They are legion and can contaminate millions of people. In man's
environment there are about 10,000 biologically active substances capable of influencing to some extent the state of health of the people who come into contact with
them. There are convincing examples of the effect of the prolonged action of toxic
substances under working conditions which do not lead to industrial poisoning, but
nevertheless substantially affect general health. The body reacts by an alteration
in the general trend of illness or in a reduction of productivity in the absence
of frank pathology. Nonspecific illness of chemical aetiology *besets not only the
workers but also the members of their families who live in towns and near fields
intensively treated with different chemicals.(22)
People who regularly consume alcohol may belong to the third state. They are not
yet alcoholics, nor ill, but alcohol robs them of part of their health, part of
their working and creative potential. Under this category come the majority of
smokers and those who resort to drugs from time to time (though not drug addicts).
Particular attention should be paid to the question of the consumption of Indian
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hemp. It is difficult to agree with certain statements, that the bulk of people
who consume Indian hemp do not become harmed.(231 In one way or another its use
is not indifferent to people's health.
The largest contingent of people in the third state are recruited as a result of
poor food. It is not a question of the classical deficiencies (starvation, avitaminosis, etc.) occurring in some economically undeveloped areas. It must be seen
against the background of adequate food intake but with concealed deficiencies,
particularly an imbalance of basic substances, and, as will be shown below, inadequate digestion of materials of the highest nutritional quality. Unfortunately
science has not provided a modern "nutritional formula," since the concept of nutrition emerged from the science of the nineteenth century as a retrograde, fossilized
science, remaining much as it was in 1950 when the last vitamin was discovered.(24)
Dr. R. Williams, author of the popular books Biochemical
individuality
and
Nutrition against disease3 says many a bitter word about the common state of nutrition.
One cannot but share his perplexity at the way in which, against the background of
the progress of technology in the spheres of education, communications, transport,
space research, etc., the food industry and the science of nutrition have lagged
far behind modern requirements.(9) Dr. Szent-Györgi writes: "I am often shocked
at the eating habits of people. What I find difficult to understand as a biologist
is not why people become ill, but how they manage to stay alive at all. Our body
must be a very wonderful instrument to withstand all our insults."(25) But it does
not withstand them. Take overweight — a direct consequence of an incorrect "nutrition formula" and often a result of "good food." Here are two examples. Half the
adult Canadian population suffer from overweight, and the "average" Canadian is in
the same physical shape as the "average" 60-year-old Swede. According to the figures
of American insurance companies, the number of deaths among fat people is approximately one and a half times greater than among people of a normal weight. But the
main feature of incorrect nutrition, as Dr. I. Mashek writes,(26) is that it leads
to a state of "reduced health," characterized by reduced resistance and adaptive
ability.
If so far there is no formula of rational nutrition, a formula of irrational nutrition has evolved. It consists of the consumption of an inadequate amount of protein
and a predominant amount of processed refined products such as white flour, sugar
and fat. These "devitalized" products represent 60% of the calory intake of food
in North America.(24) This is roughly the same as the majority of countries, the
Soviet Union included. According to Dr. E. P. Baganefs statistics, refined products
in Estonia comprise 34-43% of the calorific content.(27)
One of the serious consequences of this situation in nutrition is the emergence of
states of hypoglycaemia. Spontaneous hypoglycaemia was first described in 1924 by
Dr. S. Harris, author of the monograph on Banting ("the Banting miracle").(28) Of
all those suffering from spontaneous hypoglycaemia, over 70% were cases of the functional type. This is also called reactive in that it most frequently manifests
after taking food rich in carbohydrates. The remaining 30% consist of those ill
with liver complaints and tumours, those suffering from protracted starvation,
alcoholics, and certain others.(29) Several writers consider that about 10% of the
population suffer from hypoglycaemia. But the American nutritionist Dr. Atkins,
author of the book Atkin's
diet revolution,
believes that hypoglycaemia is acquiring epidemic proportions.(30) The same view is held by Dr. E. Cheraskin and coauthors. (31) American researchers and the writers of books on nutrition attach
very great importance to this problem. It has been established that, together with
food rich in purified carbohydrates, hypoglycaemia is caused by a breakdown in the
food regimen, particularly by rare kinds of food, and the regular consumption of
alcohol (which is a carbohydrate in the pure state). Drinks containing caffeine
(tea and coffee) and smoking also contribute. In its turn, hypoglycaemia promotes
the development of alcoholism and of other kinds of attachments. A very interesting
phenomenon is connected with white sugar. It would appear to be virtually the chief
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cause of hypoglycaemia, which leads in turn to a partiality for sugar.
Atkins (32) has named such kinds of people "sugarholics."

Dr. R.

For a long time the danger of hypoglycaemic compounds has been undervalued.
However, it is now known that hypoglycaemia engenders general debility and fatiguability. Dr. H. Ross describes typical complaints of the patient: M I I f m tired all
the time.* everything is an effort for me. f f No matter how much I sleep, I wake
up tired.1
'I feel terrible but my doctor says that nothing is wrong with me. fM (33)
Hypoglycaemia gives rise to states of anxiety, tension, fear, depression, and sometimes even more serious neuropsychic disorders. American authors see in hypoglycaemia one of the causes of the aggressiveness and hyperactivity in a proportion of
children of school age. In several instances hypoglycaemia promotes or reinforces
disparate illnesses, such as allergies, psoriasis, multiple sclerosis, asthma,
gastric ulcers, chronic pneumonia and other chronic inflammatory diseases, schizophrenia, cancer, and many more. But the main issue is that this condition is a
very important cause of the third state which we are examining here. The matter
is manifestly serious and it is not without foundation that R. Adams and F. Murray

have entitled their book Is

low blood sugar making you a nutritional

cripple?

(34)

In addition there are very many illnesses, or states closely allied to them, which
do not put a person to bed, do not release him from work, family and other commitments, but which restrict his potential and require medical aid. These are illnesses which may either be categorized by a definite diagnosis; or may be included
in the third state. One large group arises from the defects of medical assistance:
iatrogenic illnesses, incompletely cured diseases, reconvalescence(35) and much
else. People do live and work with a elevated blood sugar level (often when
advanced in years), or as we have discussed above, with hypoglycaemia. An analogous
occurrence is seen in preliminary forms of hypertension and hypotension. Both may
be observed in a very large number of people. In several cases problems both of
hyper- and of hypocholesterinaemia arise.
There are a great number of people in the third state, perhaps over half the entire
population. It can last for years, decades and, sometimes for a whole lifetime.
People work in this state but, of course, less effectively. All illnesses spring
from this state. The ability to diagnose this state, to forestall and treat it is
the supertask of medical and biological science.
3. Biologically Active Substances
Physical bodies are composed of substances which constitute their chemical composition. Substances of natural origin may be extremely complex and they either carry
out some kind of function within the organisation of plants, animals and humans or
else are utilized to achieve specific results. All biologically active substances
are capable of change within living systems. Even water " . . . simultaneously a
crystal and a liquid, is harnessed to the continuous metabolic functions of the
living cell."(37)
Two kinds of biologically active substances exist — endogenous and exogenous. Endogenous are chemical elements (nitrogen, hydrogen, oxygen, sodium, potassium, phosphorus, etc.), low-molecular weight regulators (glucose, adenosine triphosphate,
adrenaline, acetylcholine, etc.) and high-molecular weight biopolymers (DNA, RNA,
proteins). They are incorporated into the body, participate in its metabolic processes and have a marked physiological role. Exogenous biologically active substances are those that enter the body in food (proteins, fats, carbohydrates, vitamins and many others) or in the form of medicinal preparations. The biologically
active substances of food perform the body 1 s plastic functions, and renew its energy
losses, while medicinal substances are used for prophylaxis, for curing illnesses
and more rarely for diagnostic purposes. There is no sharp division between the
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two groups. Food products sometimes contain poisons, e.g. mushrooms, and narcotics,
(e.g. poppies). They frequently incorporate ingredients having a therapeutic-prophylactic action, e.g. carrots, cabbages, prunes, yoghurt and so on. Medicines are a
special case as far as biologically active substances are concerned. The average
amount of truly medicinal substances taken by a person throughout his life is relatively small. Immeasurably greater quantities of biologically active substances are
contained in the amount of meat, fish, vegetables and fruit eaten, and also in the
coffee, tea, wine, beer and other drinks consumed in a lifetime.

Food is the main source

of biologically

active

substances.

In antiquity there was

no sharp division of natural products into food and medicinal substances. Hippocrates (460-377 B.C.) wrote in his book About winds:
"What medicine is there for
hunger? . . . obviously that which appeases hunger. But food does this, hence it
must contain medicine." In his Canon, Avicenna wrote about "medicinal food" and
"food medicines" on roughly every third page. The traditional medicine of the southeast Asian countries has very few toxic medicines and among the materia medica there
are many plants which are used as food.
As V. M. Salo(38) justly remarked, the modern man's table is distinguished more for
its abundance than for diversity. He cites statistics showing that in 1794, 100
plants were counted in three French regions which the population used in their food.
A century later this figure had been reduced to a third. There are grounds for
believing that at the present time the number of plants used in food is even less.
In ancient times food additives were solely of medical origin. Bread was baked
with spices and seasoning as far back as 3,000 B.C.; fish was salted and marinated
in 2,3000 B.C.; oaten gruel was flavoured with fennel and mint over 3,000 years B.C.;
onions, garlic and pepper were used on a wide scale. Early human experience was
transformed by the discovery of fire which made it possible to cook food products
in smoke. Smoke then introduced many strange substances to the products, first and
foremost formaldehyde and several potential carcinogens.
The need to develop agriculture has led to the appearance in food of poisons which are
currently utilized in enormous quantities. The cooking of food has become a massive
industrial operation — many products and cooked dishes are preserved in huge quantities. Synthetic substances are replacing natural ones. Preservatives, dyes,
antioxidants, thickeners, stabilizers, neutralizers etc. are used among which there
are many harmful substances. The dimensions of these additives are vast. In the
United States, for instance, about 8,000 different substances are used as additives,
and in 10 years, from 1955 to 1965, the amount consumed increased by 58%, reaching
the figure of 532,000 tons per annum. Another example: it has been calculated that
the average Australian eats annually with his food two and a half kilograms of
different chemical substances which impart smell and a fresh apperance to the food
and are used to preserve it. Dr. R. Hall quotes statistical information to the
effect that 5,500 different chemical substances are eaten in typical shop food, of
which 2,500 are deliberately added but the,rest end up in the food through accidental contamination.(39) In the same work, Hall says that science is not even in
a position to assess the toxic effects of the prolonged action of small quantities
within the bulk of substances. Thus coal-tar dyes have been banned in certain countries only after 75 years1 use.
And in another article(40) Hall writes that there are 1,800 chemical additives in
Canada, and asks the reader to visualize the simultaneous pharmacological effect of
1,800 substances. In his view they mean 1,800 questions. The complexity of the
chemical composition of food itself and the enormous number of chemical additives
brings up the burning issue of the potential combined effects of these chemical
aggregates. It must also be stressed that these products are used over long periods.
For instance, some peoples drink tea, others coffee; some make use of beet sugar,
others of cane sugar; some peoples drink wine or beer, others more distilled alcohol.
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The consequences of the protracted use of a product may be very grave. To mention
one interesting example: in Australia students of Chinese origin from Hong Kong
Malaysia, Singapore and other southeast Asian countries, tolerate milk very badly.
It produces in them abdominal pain and diarrhoea, sometimes resulting in even more
serious incapacitation. Milk intolerance was observed even after 13 years in Australia
and to begin with it was thought to have a genetic basis. Special investigations
gâtions(41) then showed the cause to be lactose intolerance, since a loading dose
of 50 g produced exactly the same symptoms in Asians. These people tolerated milk
very well at breast age, but then the complete lack of this product led to a gradual
decline in enzymatic activity. Indeed, biopsy of the small mucous intestine
established a considerably lower lactase activity (0.4 units/g dry weight) than in
native Australians (3.9 units/g dry weight). It has been found that milk can be
harmful to other races. The same phenomenon has been observed among 5-7% of adult
negroes (in America and Uganda) and even among 5-10% of adult Caucasions.(9)
All these facts on harmful food components, which could be multiplied,(42) must not
disguise the leading issue, namely that food contains many completely necessary
and useful substances. In their search for food, ancient peoples tasted all that
grows on the earth, that crawls and walks over it, that flies above it and lives in
the waters — the plants, animals, birds, fishes and invertebrates. People noticed
in this process that along with satiation, other sensations arise — different moods,
e.g. happiness, cheerfulness, vexation, etc. — and sometimes the cure of ailments.
The beginning of this century saw the emergence of the concept of irreplaceable
food factors, namely vitamins. Then the important role of essential aminoacids,
unsaturated fatty acids and other substances became clear. As Hall reckons,(39,40)
the vitamin era continued from 1900 to 1950. Then the science of nutrition foundered
with the discovery of the last of the vitamins, not because there are no more useful
biologically active substances in food. On the contrary, these are very, very many
and vitamins are only those substances whose deficiency provokes the most conspicuous
disturbances in people1s health.
Rational nutrition is not merely the supply to the body of structural and calorific
material. According to the Institute of Nutrition of the USSR Academy of Medical
Sciences, a person*s daily diet should take in more than 600 substances, including
17 vitamins and 20 aminoacids. Man, as part of the planet, consists of nearly all
the elements, the number and combination of which influence his "internal milieu."
One must take into account the fact that "nothing is fixed in the living body.
The decomposition and synthesis (disintegration and regeneration) of substances
composing the body goes on day and night. The body is like a whirlpool in a river;
new substances pass through it, enter and leave. Not a single atom remains in the
body of a growing person from childhood."(43) This current is the intake of food
90,000 times in a lifetime of 85 years.
As in ancient times, so too in the modern age: there cannot and must not be a sharp
division between food and medicine. What Hippocrates and Avicenna said on this
score remains valid today. It is well known that many illnesses can be cured purely
by dieting. Unfortunately by no means all of them. A certain proportion of biologically active substances are medicines in the specific sense of the word.
Medicines
are an inseparable part of culture and people's lives. That is why it
is very important to define "medicine" correctly. However it is difficult to find
a precise definition of this concept in modern textbooks and pharmacological manuals.
As L. Goodman and A. Gilman rightly point out,(43) this definition to a large extent
depends on whether it is made by a doctor, pharmacologist, pharmacognoscist, physiologist, biochemist or chemist. Professor V. M. Karasik has given the following
definition in the Large medical
encyclopaedia
(R.): "Medicines are substances used
to affect the body with the aim of preventing and treating illnesses." This definition links medicines with illnesses in one way or another. Both in pharmacology
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and in medicine overall, medicines have a chiefly pharmacotherapeutic, that is, a
healing purpose.
But this was not always the way, and even now not all medical doctrines treat the
subject synonymously. Avicenna introduces his own classification of medicines into
4 degrees of severity. "The first is when the effect of a medicine taken . . . is
imperceptible in the nature of its action. . . The second includes medicines which
act more strongly but not sufficiently to cause obvious harm. . . The third is when
a medicine causes clear and substantial damage. The fourth is medicines which . . .
destroy and annihilate. . . . "

»
N. P. Kravkov(45) considered that ". . . it is extremely hard and even impossible
to place medicinal substances into a separate group from nonmedicinal substances.
..." And further he writes: "With what justification, for instance, can one place
medicinal substances into a separate group from nutritional gustatory and poisonous
substances? There is no justification. . . . " V. M. Karasik(46) has written that
different foods contain elements which are able, in varying degrees, to renew one's
forces, and man has always striven to find that food which would be of the greatest
value in one ailment or another. Labori believes in the feasibility of ". . . influ
encing the direction of metabolic reactions by means of simple and nontoxic
pharmacological agents such as food substances".(47) Further on Labori writes that
it is precisely the "pharmacological aspect of nutrition" which is the object of
his research.
It is significant that the world "ill" does not appear in the definition of the con
cept of "medicine" provided by the World Health Organization in 1966:(48) "A medi
cine is a substance or product which is used or assigned for changing or studying
physiological systems or pathological conditions in the interests of the person
who takes it."
Use and Abuse,
The desire to take pills is a typical characteristic of modern
man,(49) and the "tablet principle" suits the modern man's habits and propensities
as it is "reliable, advantageous, and convenient."(50) Medicines have exercised a
great influence over the life of modern society. There has been a marked reduction
in the length of several infectious diseases and their morbidity. The use of drugs
has made it possible to undertake highly complex and protracted operations. For
example the far from perfect immunodepressants have nevertheless enabled surgeons
to carry out successful heart and kidney transplants. The broad and planned use of
medicines together with pesticides has brought about a steep decline in the inci
dence of various tropical diseases (malaria and trachoma). The use of medicines
has played a dramatic-role in the world population's birth "explosion" and in pro
longing human life.
All this makes the steady growth of the number and range of medicines utilized by
the earth's population easy to understand. In clinical practice alone tens of thou
sands of medicines are currently finding application, and the quantity of medicines
being used Ίη toto
is even higher. Most of the population take some kind of medi
cine. For example, 50% of the adult Californian population sporadically take psychotropic medicines, while 17% take them systematically. People in the 20-30 age group
make general use of stimulants, those in the 40-50 group take tranquillizers, while
those in their sixties ingest pain-killing drugs.(51) The term "overmedication"
with drugs such as sedatives, hypnotics and vitamins, is characteristic of the
wealthy classes.(52) At a very rough reckoning, one night's sleep in every ten is
hypnotic-induced in England.(53) The widespread use of medicines for self-medication
has given cause for deep concern and alarm. According to figures for 1969, in the
United States 4 billion dollars were spent on obtaining prescribed medicines, and
2.6 billion on self-medication.(54) However, despite all the difficulties and
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hazards of medicated treatment, medicinal nihilism would lead to even more serious
consequences. Medicines are needed in quantity and variety, and they should be
efficacious and harmless.
But medicines are only one of the sources of biologically active substances pouring
into the body.
Man's life has first and foremost been laborious and frequently
arduous, often necessitating adaptation to the unfavourable conditions of his environment. People have devised many different methods of promoting adaptation (housing,
clothing, tools, entertainment and so on), among which considerable importance has
been assigned to biologically active substances. The origins of this practice lie
in remote antiquity, and its dimensions are staggering. The use of alcohol and
tobacco, these "legalised drugs," began in time immemorial, and it is difficult to
deny that they help a person to adapt to certain life situations. The inevitable
habituation to alcohol and tobacco has, of course, played a large part in their
wide proliferation. Without habituation and their inherent toxicity alcohol's and
nicotine's use against stress would be of the utmost significance.
Cocaine's dissemination in South America (14th century) and opium's in the Middle
East (17th century) took place at critical periods when starvation was rampant in
these parts of the world. Marijuana occupies a special place among all narcotics.
At the 1970 Ruel talks on "Drug addiction and the crisis of civilization"(23) it
was said that at the present time about 400 million people take Indian hemp. Some
Western scientists propose excluding it altogether from the number of banned drugs
because it is regarded as less dangerous. But this is just a matter of degree.
At the Ruel talks referred to, many facts were brought forward characterising the
wave of drug addiction in the capitalist countries. Here are but a few of them. In
Sweden miners consume phenacetin in collossal quantities while working, often
resulting in severe malfunction of the kidneys. A similar situation holds for the
French clockmaking industry where nearly every worker has been found to take tablets
in one form or another. Workers in this country take tablets directly during the
work process and at the work table, methodically every day, without allowing any deviation from their average daily dose. Attempting to find an explanation for this epidemic of drug addiction, Dr. Fouquet said at the same talks: "Man has always striven
to find or create substances having a psychotropic effect. But for a long time the
main and essential uses of these substances were subordinated to the aims of mystical exaltation . .
for several thousand years religion in the western world operated by means of two sacred drinks. . . ." (alcohol and belladonna).
A great deal was said at the Ruel talks about the danger drugs pose to civilization.
The matter has gone very far. Here is how, for example, professor Bensoussan the
French psychoneurologist, assesses the situation: ". . . i n what society do we live
and what society have we built in order to constantly feel and to continuously experience the need for some kind of "buffer" or "shock absorber" to soften and to tone
down the relations between us and the surrounding world? Isn't such a buffer
the glass of alcohol drunk at the end of the day before going home, the wine which
we consume at lunch in our corrupt society? Isn't it the cup of coffee intended
to brace and stimulate us in the morning to resolve the tasks confronting us,
or else the rolled up reefer enabling us to temporarily dismisvs a state of alarm?
It is precisely this buffer, this shock absorber, regardless of its form, which
has become an absolutely essential requirement for the majority of people today."
Some of those present at the Ruel talks objected to professor Bensoussan's words
(professor Boissier said, for instance: "I don't believe that drugs are ideal
shock absorbers, ideal buffers and dampers in the process of man's reciprocal relations with his social environment."), but the overwhelming number of speakers reacted
with great alarm to the wave of every kind of consumed narcotic substances inundating the modern capitalist world.
In the Soviet Union this problem is much less acute; we do not have such widespread
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drug addiction. But even in our country the problems connected with increased
alcohol consumption are vexed enough. And why should we not draw our own conclusions from the experience of other countries and peoples?
The problem is this: if, in difficult moments of life, billions of people resort
not to physical exercise (running, rowing, gymnastics, etc.) nor to advice from a
sensible friend or a doctor, but by themselves (a bad habit is contagious) take
biologically active substances having a pronounced action, then this phenomenon
should become the object of the most serious and all-embracing scientific research.
In the United States, for example, the number of people who have become involved in
one kind or another of misuse of different types of substances has reached 100
millions (every second citizen!). This includes 80 million adults who consume
alcohol and who also regularly take barbiturates, tranquillizers and amphetamines.
They are neither small groups of "hippies", drug addicts, nor alcoholics —psychotropic preparations have replaced alcohol in many respectable American homes.
In the foreword to the book The psyohopharmaoology
of the normal human the
editors W. Evans and N. Kline write, apropos this subject, that relatively normal
people in the United States take substances to alter their mental and emotional
states on a very wide scale.(55)
It is highly regrettable that substances which spare pain (analgesics), control
sleep (hypnotics), soothe (tranquillizers) or temporarily enhance work capacity
(stimulants), and which often do nothing but good, should sometimes turn a completely
different face to the taker. Some people fall into slave-like dependency on them
("medical dependence"). Even the concept of the "medicinal person" has appeared
in the West.(56)
The problem of the abuse of drugs occupies the attention of the World Health Organization, UNESCO, the United Nations and many other international and national organizations. However, attitudes are not identical to all substances which have a narcotic effect. This applies, for instance, to alcohol and nicotine. For practical
purposes alcoholics and heavy smokers are not considered addicts. Nor are those
substances considered drugs which are utilized to reduce tension and to make it
easier to wake up in the morning.(57) But, as Evans and Kline, correctly indicate:
"Universal use or social convention undoubtedly does not make medicines any less
narcotic . . . in view of this enormous use, only a small proportion of psychopharmacological research is aimed at studying the problem in question".
Here one should add that the problem extends beyond the framework of psychopharmacology, but by and large other sciences have not followed it up. The importance
of the problem will continue to grow since it is hardly to be expected that the
biologically active substances streaming into man will abate in the future. As
will be shown at the end of this book, scientific forecasts predict the ever-increasing use of medicinal substances in the nearest future. In such a situation the
problem of the pharmacology of the healthy person must be developed comprehensively
not tomorrow, but today.
4. Structural Information
People consume a diverse range of products. They may be more or less varied, differ
greatly between young and old, healthy and ill, and they may be extremely disparate
in different cultures. No matter what the food diet consists of, it is often evaluated by the general characteristics of materials and energy. Yet each product has
its own chemical composition exercising a definite type of action on the human body.
If the body required materials and energy alone, then these needs could be supplied
by substances such as starch or sugar alone, or by any other monodiet. However it is
a well-known fact that such a diet is dangerous to health and life. Food has to be
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varied in order to provide the body with the many biologically active substances that
are necessary to it. These include not only vitamins, irreplaceable amino acids,
unsaturated fatty acids and essential minerals, but also many other substances. Do all
these factors possess some fundamental quality comparable to the categories of substance
and energy?
The answer to this question has come comparatively recently. Man's interaction
with nature has been seen only in the constant change of materials and energy.
In subsequent years, with the development of cybernetic concepts, information has
also been added to these categories. But this is not the kind of information about
the external world which is received by the sensory organs and the nervous system and
termed relative, free or semantic information. It is information reflecting the
degree of diversity and complexity of internal structure inherent in physical
bodies. It is called absolute, connected or, more frequently, structural information. From this we can see that there is a constant exchange of substance, energy
and information between man and the natural environment.(58) N. Viner introduced
the notion of(59) the amount of information as equated with negative entropy
(negentropy), and it has become, like substance and energy, one of the fundamental
characteristics of nature. Thus there emerges a new view of metabolic exchange
which has been vividly expounded in E. Shrodinger's book What is life?:(60)
"Do
we feed on energy? An absurdity, for in the adult body the energy content is as
constant as the matter content. Of what, then, is that precious something which
preserves us from death? . . . It (the body) can . . . remain alive only by continually extracting from its surroundings negative entropy, representing something
extremely positive . . . Negative entropy — that is what the body feeds on."
These considerations are very important for an understanding of a living organism's
progressive evolution. At the lowest level are the so-called autotrophic organisms
which live on inorganic compounds and make direct use of the sun's energy; these
autotrophic organisms are consumed in the food of more complex, heterotrophic
creatures; at the highest stage are such highly developed heterotrophic organisms
as man. Beyond this there are degrees of structural information within the complex
human diet.
Long before the appearance of cybernetic concepts, Friedrich Engels directed attention to the critical role performed by structural information in the creation of

man himself. He writes in his work The Role of Labour in the Process

of

Humanizing

the Ape,
that all animals are wasteful when it comes to food plants. They indiscriminately eat young and growing plants. This "rapacious economy" promoted the
humanization of our ancestors in an unusual way: "In the case of the race of apes
who surpassed all the rest in adaptability and intelligence, this rapacious economy
was to result in increased numbers of new plants, and an ever-growing number of
edible parts of these plants, being eaten as food . . . the consequence of which
was the penetration into the body of more and more miscellaneous elements and the
creation of the chemical prerequisites of humanization . . . the shift from the
exclusive consumption of plant food to eating meat with it . . . is connected with
a new and important step towards the transformation to man. A meat diet contains,
in a nearly ready-made form, the most important elements needed by the body for its
metabolism"(61) It is remarkable with what perspicacity Engels saw the importance
of these "miscellaneous elements," now redefined as the concept of "structural
information."
There are grounds for believing that many centuries of specific feeding habits have
left their mark on race formation. For instance, Eskimos have eaten virtually
nothing but meat for hundreds of centuries, and the bulk of Indian cultures remained
vegetarian for thousands of years. It would be impossible (according to some
opinions - Ed.) for this not to have produced organic differences between these
peoples.(62)
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The significance of the "chemical factor" in foods is of the utmost importance in
that unlike patterns of activity, chemical actions have perhaps been able to produce
genetic consolidation over multiple generations. This in no way diminishes the role
of work in the humanization process, but its significance becomes apparent only
when the sources of essential natural biologically active substances (structural
information) have been exhausted and a section of the apes have simply been unable
to survive without the systematic use of tools. (6)
Like any other phenomenon, structural information might be better understood and
controlled when there is a unit of measurement. Dancoff and Quastler made one of
the first attempts at measuring the amount of information in living things.(64)
Utilizing the entropy formula, they calculated that there were seven bits of information for each molecule of 100 atoms, based on spacial isometry. Later estimates
have led to claims that an unicellular organism contains about 1 0 1 2 bits of information and the human body about 1 0 2 5 while 1 0 1 1 has been reckoned for a zygote.
On the other hand this data has been seriously criticized. (65) In fact the ultimate value depends on the proportion of differing elements within compounds.(66)
The bricks can be electrons, atoms, molecules or other components.(67)
We can assume that, as yet, there is no method for determining quantities of structural information, in bits or any other kind of unit. These units, for all their
convenience, still do not reveal the qualitative content of structural information.
This applies particularly to free information. It is fitting to mention the example
given by Brillyen (18) that 100 letters of the text of a play by Shakespeare,
100 letters of an Einstein theory and 100 randomly-placed letters contain exactly
the same amount of information. By joining with each other in three different
ways, carbon atoms can form diamonds, graphite or coal - substances which are
widely different in their characteristics. (65) Polymerization and other rearrangements yield new properties.
One should not overlook the fact that organisms can be of greater or lesser complexity in their chemical or physical structure. This is where both their quantitative and also their qualitative differences lie. This is basic to bodies themselves, as well as being especially important if they are consumed or assimilated
by other bodies.
L. N. Seravin(65) makes the following remarks on the subject: "In order to determine the relative value of information to the systems using it, let us cite the
concept of goal-oriented processes. For a process can be described as goal-oriented
if its completion (the attainment of the goal) is dependent upon the use of information. (This presumably means that purposefulness requires organisation - Ed.)
There is no doubt that feeding is a special-purpose process and the structural
information introduced by the food is of vital importance to the body system utilizing it. According to Williams et al, (69), the body extracts trophic factors from
the "molecular balances" of the entire food.
Even if all these arguments were only partly substantiated, we would derive a very
important general criterian (a third one after substance and energy) for assessing
the whole of what man eats, whether food or medicinal substance. This criterion
is structural information. It may be too little, too much or optimal, as well as
useful or harmful to the body. We realize what slender justification there currently is for an innovation of this kind. But we consider that it is helpful in
formulating a general view of the problem of nutrition, medical therapy and, what
is even more significant, prophylaxis. Structural information can be an important
link uniting food and medicine into a single whole.
For millions of years our nearest ancestors and man himself has obtained food and
medicines from nature in an assimilable form. Nothing prevented the entry into the
body of the entire wealth of structural information of natural products. Historically,
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gathering was man 1 s first means of obtaining beneficial substances. Then the use
of fire for cooking and preserving food, agriculture, animal husbandry, and the
appearance and complexity of technological methods of manufacturing materials consumed by man completed the change to "production" which, on the whole, has proved
more progressive and efficient.(70) But parallel with production in the sense of
the formation of completely new objects for consumption, runs the process of purification (by distillation, refinement, etc.) of natural products with a large number of biologically active substances. This inevitably reduces the quantity of
structural information. We think that this process, a part of production, may be
defined as "anti-gathering".
Recent years have seen a transition to a new era of gathering. It is not merely a
return to the old order, but a recognition of the exceptional value of whole natural
products through recent scientific research.
Nevertheless, the present century is characterized by the large-scale denaturation
of natural products consumed by man in the form of food, alcoholic drinks and medicines. Most widespread is the consumption of products consisting of finely ground
flour, polished rice and rectified ethyl alcohol as strong drinks, and refined sugar.
Medical therapy utilizes ever greater amounts of synthetic compounds or those isolated in pure form — the so-called active substances of medicinal plants and of
animals. This situation results in alcoholism, avitaminosis and in other overt and
concealed deficiencies of nutrition as well as medical illnesses.
It should be emphasized that processing is not the sole cause of the impoverished
structural information of natural products. Strains of agricultural crops may not
be the best genetically. That is, they may incorporate too few important biologically active substances, or they may not be cultivated under the best conditions.
Structural information can be impaired if items are wrongly preserved. All this
also applies to animal husbandry. Transport of cattle for slaughter, when accompanied by pronounced stress, can not only reduce the quality of the meat, but even
lead to the accumulation of harmful substances (harmful structural information).
What is technology doing with the principal foodstuffs?
Even Hippocrates recommended eating bread made of unsifted flour. In Rome fighters
ate only coarse wheat bread so as to preserve their strength.(71) In the millstone
age, the wheat grain and a large part of the bran were ground so finely that they
could not be winnowed and the flour had a cream colour. But white bread has always
been associated with wealth and distinction. The appearance of new milling equipment has deprived white flour of a very large share of vitamins and other biologically active substances.
When vegetable oil has been expressed from the seeds of oil plants it contains a
great number of constituent substances. However, economic considerations have given
birth to new processing equipment. The oil is extracted by organic solvents, after
which it has to be purified from them, which removes all the most valuable ingredients of this essential product.
In times not so distant our ancestors satisfied their desire for sweet things with
plants, fruits, honey and other gifts of nature. Relatively recently in terms of
history man learnt to derive unrefined (brown or yellow) sugar, and only in the last
few decades developed countries have begun to produce enormous quantities (tens of
millions of tons) of refined white sugar containing 99.75% sucrose, making it a
chemical reagent. Side by side with this purification there has been an increase
in the consumption of white sugar reaching, in the highly developed countries, 100140 g per person, per day. Though striking, it is a fact that in some cases the
proportion of sugar in the daily calory intake is the same as that of a potato,
vegetables, fruit and berries taken together.(27) Consequently sugar, a generally

