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The wear
and tear
of modern life

IVAN SEMYONOVICH KHOROL, Soviet
physician, has devoted many years’ research
to the problems of mental fatigue, and is
the author of numerous books on scientific
questions for specialist and general readers.
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MODERN man is almost con-
stantly under stress. A scien-
tist solving a complicated mathemat-
ical problem, a businessman facing
keen competition, a husband watching
his wife dying of some incurable
disease and a sportsman straining
every muscle to the limit are all in
their different ways undergoing stress.
Stress has been defined as the res-
ponse of the body to any demand
made upon it, whether pleasant or
unpleasant, that requires it to readjust
to an entirely new situation.

As a result of millions of years of
evolution, living organisms can func-
tion efficiently in their normal environ-
ment provided that their “internal
environment”™ remains within the fairly
narrow limits of what, for each or-
ganism, are ideal conditions. The
norms involved differ from one type of
organism to another—the temperature
at which fish thrive, for instance, would
be lethal for rabbits.

The ideal conditions of the internal
environment needed by an organism
if it is to function normally have been
established by an age-long process
of trial and error. They are recorded
in the organism's gene memory and
passed on from one generation to
another. But since the world in which
all creatures exist is constantly
changing, nature has endowed them
with special mechanisms which enable
them to regulate and maintain their
internal stability.

These self-adjusting systems operate
on the feedback principle, and each
has a different function. The one
responsible for maintaining the body's
equilibrium is known as homeostasis
(from the Greek words homoios,
meaning similar, and stasis, meaning
position). As the American physiol-
ogist Walter Cannon has put it
homeostasis is “the co-ordinated
physiological processes which main-
tain most of .the steady states in the
organism.”  Other systems (uncon-
ditioned and conditioned reflexes)
help living beings to find the best
possible external environment or to
change it to suit themselves.
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The general way in which these two
closely connected mechanisms work
is well known. Unconditioned reflexes
come into operation first. When an
abnormal situation arises, this mech-
anism sets off a series of reactions
in the organism to restore things to
normal. When an animal gets too close
to a fire it recoils; when it finds there
is not enough to eat in its usual
feeding grounds, it looks for food
elsewhere.

If unconditioned reflexes are unable
to restore the situation to normal,
another biological mechanism, known
as homeostatic regulation, goes into
action.

An organism deprived of enough
food is prompted by its built-in control
mechanisms to adopt a pattern of
behaviour that uses up fewer calories.
Ilts biological mechanisms also com-
pensate for any excess in the
substances needed to sustain life:
when the blood-sugar level rises, the
pancreas secretes an increased quan-
tity of insulin, bringing the sugar level
back to normal,

The purpose of these reactions by
the organism is always to preserve
its integrity and a certain degree of
independence in relation to its exter-
nal environment, and also to enable it
to adjust to changes in that environ.
ment. Both these processes are called
adaptation.

Hans Selye, a leading Canadian
physiologist, who has studied the
problems of biological adaptation and
stress for many years, has affirmed
that “Adaptability is probably the most
distinctive characteristic of life.” In this
article | have drawn extensively on the
results of Selye’'s research and some
of the basic ideas of his stress
concept.

The processes of adaptation such as
| have described obviously operate in
the human organism: when we are
short of food, for instance, we do
everything possible to procure some,
and when we are cold, our blood
vessels shrink so as-to reduce heat
loss from the body’s surface.
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Stress without distress

“Contrary to widespread belief, stress is not simply
nervous tension nor the result of damage”, writes
the Canadian scientist Hans Selye, internationally
famous for his research into stress. “Anything,
pleasant or unpleasant, that speeds up the intensity
of life causes an increase in stress. A painful blow
and a passionate kiss can be equally stressful.
Stress is not necessarily something to be avoided.

It is associated with the expression of all our
innate drives. Indeed, complete freedom from stress

is death!”

cular illnesses and cancer, drug addic-
tion and suicide, violence and terror-
ism, and the outbreak of various
mysterious epidemics.

Could these be due to a drastic
reduction in human reserves of adap-
tation energy? Are these reserves
being squandered as the result of
disturbances in adaptive systems that
are overloaded by the stresses of
modern life?

It is generally agreed that the dev-
eloped countries have been hardest
hit by the ills mentioned above. This
may seem surprising since progress
in industry, science, agriculture and
public health has brought favourable
living conditions to these countries.

However, the apparent paradox Is
easily explained when one takes into
account the chain reaction of mount-
ing pressures in everyday life faced
by people in these countries.

Men and women living in modern

industrialized societies are subject to -

far greater stress than those living in
the developing countries or our prede-
cessors in the 19th century. As
already noted, each stress reaction
burns up a certain amount of
“adaptation fuel” and in cases of
“distress” all or nearly all of our
“reserve stocks” are summoned up.
As a result, the mechanisms of adapta-
tion which control and regulate other
vital systems in the body such as the
cardio-vascular and digestive systems
cannot function normally.

It is probably no coincidence that
cancer has become so widespread
since we entered the age of the great-
est tension and anxiety and most rapid
change that the world has ever known.
Perhaps the growth of cancer cells is
connected with disruptions of the hu-
man homeostatic mechanism.

A correlation can also be made bet-
ween the abuse of alcohol and drugs
and the exhaustion of adaptation ener-
gy: people who are chronically short
of such energy naturally tend to turn

to stimulants. But the use of these
substitutes has much the same effect
as that of a whip on a tired horse.

We have already pointed out that
in order to live a normal life, everyone
needs to be guided by certain stan-
dards. This ideal model of the world
around comes from education and
upbringing, and people try to conform
to such a mode! from an early age.
Faced with the reality of daily life each
person -is exposed to different forms
of stress (and sometimes distress), to
which, in practical terms, he -or she
can react in one of two ways.

The first way is to try to bring
reality into line with his own standards.
However, transforming society is easier
said than done. The individual who
persists in this course may either try
to revolutionize and improve society
or he may become a social misfit, a
delinquent or criminal, and a danger to
society.

The other alternative is to readjust
his own standards, and this at first
sight seems the easier course. Un-
fortunately, by choosing to conform,
he has to retreat from one idea! and
moral principle after another, and each
of these readjustments uses up adap-
tation energy. Should he be unable
to cope with this problem, he turns
to drugs or alcoho! in an effort to
deaden his distress,

The chronic shortage of adaptation
energy may have another even more
dangerous consequence for modern
man. In his writings on stress, Hans
Selye links the loss of vigour, the
apathy shown by people who have had
a serious illness or been under severe
nervous strain with the fact that their
adaptation energy has been used up
in the course of the stress reaction.

It is logical to suppose that “adap-
tation fuel” supplies energy for the
“reflex of purpose” to which another
great 20th century physiologist, Ivan
Pavlov, accorded such an important
16le In human life. “The reflex of

purpose is the basic form of the indi-
vidual's vital energy,” wrote Pavlov.

If this is so, another modern phe-
nomenon can also be attributed to the
over-consumption of adaptation en-
ergy: the decline, in relative terms, in
the number of men and women of
genius, those in whom the reflex of
purpose is most strikingly demon-
strated in the form of extraordinary
intellectual power.

In some developed countries, there
has been a marked increase in the
number of suicides in recent years.
Perhaps this too may result from a
lack of adaptation energy and an over-
burdening of modern man’s adaptation
systems.

Unfortunately, technological pro-
gress, casting its spell over us, creates
the illusion that the dangers are
exaggerated or unjustified. The facts,
however, leave no room for compla-
cency. Specialists have reckoned
that although the volume of scientific
research is increasing, the number of
researchers is mounting even more
steeply. There has been a continuous
decline in recent years in the amount
of new scientific information obtained
per scientist. Successful research
results are increasingly being achieved
by teamwork, not by outstanding
scientists working individually.

Nor should we welcome the world
population explosion.  Statistics show
conclusively that the population in-
crease is due mainly to the decline in_
infant mortality and the rising birthrate
in the developing countries.

But coronary thrombosis, strokes,
cancer, mental disorders and suicide
are taking a heavy toll in the indus-
trially developed countries, especially
among the most highly qualified,
educated and talented—all those who
are subject to the greatest stresses of
modern life. B

The fact is that, like a boat race
crew, people today are using all their
energy in order to go faster and faster.
But sooner or later they must realize
that although the boat is still moving
forward under its own momentum, the
crew is completely exhausted, having
used up nearly all its adaptation
energy.

I have simply wished to draw atten-
tion to this global problem, though
without presuming to offer an overall
solution. But it is clear that one must
be found.

Research has hitherto been concen-
trated on the biological aspects of
adaptation energy, but | would like to
emphasize the importance of its social
aspect, which has so far not been
adequately studied.

In the final analysis it is society and
the structure of society which deter-
mine the purposes for which men and
women use their adaptation energy.
And so society should not be indiffer-
ent to the ways in which this energy
is used.

CONTINUED PAGE 32





































































STRESS (Continued from page 9)

Throughout history, people have
realized that the conflicts which have
plagued human society have often
proved disastrous for civilization. If
we regard mankind as a single living
organism rather than as a number of
warring groups, the very idea that
struggle between members of the same
species can in some way be beneficial
becomes absurd. How could one ima-
gine a healthy human organism In
which the individual cells or organs
were guided by their own “private”
interests and made war on each other?

A complacent attitude with regard
to the disruption of human adaptation

mechanisms would be nothing less
than criminal. But where does the
solution lie? History may provide the
answer, for experience shows that
when a society has been faced with
a crucial problem, it has mobilized all
its thinking power to solve it.

Until now the urgent need for a so-
lution to this problem has not been
fully appreciated. But once this need
is felt, the ways and means can be
found. It is more than likely that in
our age of vast scientific knowledge
and capabilities, mankind will succeed
in understanding the nature of the

adaptation mechanism and of how it
is controlled.

The problem can only be solved by
considering all the human aspects
together, Including the biological na-
ture of man and the laws governing
the functioning and inter-action of his
various vital physiological systems.

It goes without saying that we shall
meet with difficulties at every step of
the way. But as Einstein said, every-
thing we know about reality begins
and ends with experience. And ex-
perience does not appear to contradict
man’s eternal optimism.

M lvan S. Khoro!

DOOMSDAY FOR THE TROPICAL RAIN FORESTS ? (Continued frompage 24)

because of its interest in diseases
such as yellow fever and malaria
which are often closely associated
with forest conditions and the World
Meteorological Organization has some
involvement, because of the possible
climatic effects of deforestation.

The Food and Agriculture Organiza-
tion has long been active in tropical
forestry, in collecting and disseminat-
ing information, promoting forest edu-
cation, aiding forest administrators in
tropical countries and in Iimproving
methods of growing, harvesting and
utilizing tropical timbers and other
forest products. FAQO is also con-
cerned with research on tropical tree
breeding and gene resources, forest
soils and other scientific aspects of
tropical forestry.

FAO activities have thus far been
mainly connected with the more effi-
cient and economical use of tropical
forests both as producers of timber
and other commercially valuable pro-
ducts and with the role of forests in
soil conservation and watershed pro-
tection. More recently however FAO
has also become interested in the
conservation of tropical forests and
the wild life dependent on them. It has
helped to train administrators and
experts in tropical countries in national
park and wild life management,

Investigations sponsored by FAO
into the possible use of derelict land
and second-growth vegetation for
planting pines and other trees for
making paper pulp could give much
indirect help to tropical rain forest
conservation by diverting some of the
pressure from the remaining natural
forests to land at present almost enti-
rely unproductive.

Unesco's main role in the field of
tropical forest ecology and conserv-
ation has of course been in education
and research, in promoting contacts
between specialists concerned with
tropical forests and their survival.
Because lack of knowledge was, and
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still is, a serious problem in this field,
Unesco's role is an important one.
Since 1960 Unesco’s main efforts
have been concentrated first on the
International Biological Programme
and then on its successor, Man and
the Biosphere. In earlier years however
Unesco was responsible for some
valuable initiatives, notably the very
useful series of symposia on tropical
ecology beginning with the Kandy
symposium in 1956. These played an
important part in bringing together the
few and scattered experts in the field
and in encouraging further research.
The International Biological Pro-
gramme was concerned with worldwide
natural resources and it stimulated a
considerable amount of ecological
research in tropical countries. One of
its projects specifically aimed at the
tropical rain forest was the ecological
study of Pasoh forest in Negri
Sembilan (Malaysia), one of the few
remaining accessible areas of lowland
rain forest in the Malay Peninsula,
In this project British, Japanese and
Malaysian research workers collaborat-
ed and the results presented at the
symposium in Kuala Lumpur in Aug-
ust 1974 gave an impressive picture
of how much the project had achieved.
The theme of the International Bio-
logical Programme was the functioning
and productivity of ecosystems such
as tundras, grasslands and forests
under natural conditions. Man and the
Biosphere is focussing attention on the
effects of man on these same systems.

The programme is organized into a

number of projects, the first of which
is the “Ecological effects of increasing
human activities on tropical and sub-
tropical forest ecosystems”.

A panel of experts met in Paris
in May 1972 to draw up plans for this
project and to define its scope. A
wide range of problems is in urgent
need of investigation such as the
effects of converting tropical forests
into plantations and other forms of
land use and this will involve studying

insect and fungus populations which
are or might become pests, soil chan-
ges, the loss of species diversity and
many other subjects.

Such research necessarily involves
comparisons between natural ecosys-
tems and artificial ones derived from
them, so it is essential that undis-
turbed samples of natural systems
should be available for study and it
is thus vitally important that tropical
forest areas such as Malaysia’s Pasoh
forest, which was used in the Inter-
national Biological Programme, should
continue to be preserved.

The U.N. Environment Programme
has been concerned with the future
of tropical forests since its found-
ation, and in 1974 prepared a report
for its Governing Council on the pre-
sent environmental situation in tropical
forests and woodlands as one of the
sectors of the world environment of
critical importance.

Studying this report at its meeting
in Nairobi in April 1975, the Council
passed a number of resolutions, one
of which was to ask for a system of
monitoring the remaining tropical forest
areas and the rate at which they are
diminishing.

Among other objectives supported
by the Nairobi meeting were the en-
couragement of research on the re-
lationship between tropical forest
ecosystems and water, air and soil, on
the minimum self-maintaining area for
tropical forest reserves and on agri-
culturéd]l systems for tropical forest
areas more suitable than those at
present available. It also wished to
develop guidelines for the manage-
ment of tropical forest ecosystems and
their “wisest use”.

The United Nations’ agencies can
do much to safeguard the future of
the tropical rain forest but they will
need the support of enlightened public
opinion and the full co-operation of the
tropical countries themselves.

M Paul W. Richards






BARTHOLOME DE LAS CASAS

Sir,

No one doubts that Bartholomé de
Las Casas was a champion of Indian
rights Iin 16th century Spanish America
(as your June 1975 issue describes
him). He also incidentally left behind
him what was tantamount to a massive
denunciation of colonialism. Unfortu-
nately, Las Casas never quite took the
step of questioning the entire concept
of European expansion.

In his own words, "I direct my efforts
not... to shut the gates of justification
and annul the sovereignty of the Kings
of Castile; but | shut the gate upon
false claims made on their behalf.”
—Llas Casas (1550). Unfortunately any
claim at all had to be bolstered up by
slave labour, and so Las Casas, since
he accepted the claim and wished to
free the Indians, argued instead for the
replacement of Indian slaves by African
slaves. (Bartholomé de Las Casas to
the Council of the Indies, Jan. 20, 1531).

To say that other people too had
argued for it is beside the point. Las
Casas in 1531 asked for "Negro” slaves
in spite of the fact that already in 1511,
Ferdinand |, King of Spain, had written
to Hispaniola the following: “lI do not
understand why so many Negroes have
died: take good care of them”, While
for Latin Americans then Las Casas
remains the champion of rights, to some
of us in the Caribbean, descendants of
African slaves, he remains the symbol
of the extent to which ecclesiastical
sophistry went to protect colonisation,
and the extent to which “Negroes”
were excluded from any rights at all.

As it turned out Las Casas did not
prevent the mass genocide of Indians
in the Caribbean; he did not prevent
the encomiendas or the confiscation of
lands in the rest of Latin America
—and he did add his prestigious voice
to those who gave the infamous African
slave trade an air of Christian morality.
W. Austin Simmonds, M. O’Callaghan,

Trinidad and Tobago
Keith E. Taylor
Jamaica

AMATEUR SCIENTISTS
THE WORLD OVER

Sir, ,

All over the world there are amateur
scientists, individuals and groups who
are studying the world in which we live
simply for the joy it gives them. Some
belong to field groups who study insects,
plants, birds or animals. Others explore
the geological history of their own
environment. There are amateur astro-
nomers, like us, who find our fun in
studying the sky.

It seems to me that you could do a
very good issue using the work of
individuals and groups who study nature
for the love of it and often make
valuable contributions to scientific
knowledge in the process.

There is a young man in Japan who
with a telescope on the roof of his
house discovered a comet a few years
ago. There is Patrick Moore in England
with his regular TV programme called
"The Sky at Night". There is a newly

Letters to the Editor

formed Federation of Astronomical
Societies In the UK., and hundreds of
folk taking part in a regular count of
the meteors both sporadic and in
showers under the auspices of the
British Meteor Society. There is a
watch for fireballs being done using
cameras with fish eye lens attachments,
also organized by amateurs here, though
the work Is done in the Federal
Republic of Germany and the U.S.A. by
professionals. And | am only talking
about astronomy. Just think of all the
other sciences, geology, biology, eco-
logy, radio, botany, entomology, etc.

Cyril D. Blount
Secretary, Norwich Astronomical Society
Norwich, U.K.

BOTANICAL ENIGMAS
OF THE PAMIRS

Sir,

| read with interest the letters you
received from readers regarding my
article on botanical enigmas of the
Pamirs (November 1974 issue). These
responses (February 1975 letters page)
show that the work being done by the
Pamirs biologists and the importance
of the research carried on in this
remote country is widely "appreciated.

| am especially grateful to these
readers for their pertinent comments
and remarks, such as the need for
monitoring soil radiation and the
intensity of cosmic rays, which is of
course being done in the Pamirs Bio-
logical Institute, a very young research
establishment set up only a few years
ago. In my article | wrote only about
what had already been achieved, for
scientists prefer not to talk about
experiments that have not thus far
brought tangible results.

But | did mention the contacts that are
maintained between the Pamirs bio-
logists and physicists from the Moscow
Institute of Atomic Energy, who have
been investigating cosmic rays in the
Pamirs. | believe that in the near future
we shall hear more about the amazing
work of the Pamirs’ scientists.

Anatoly Pokrovsky
Moscow, U.S.S.R.

OUR POISONED SEAS

Sir,

| strongly disagree with Lidi Borovik,
who thinks your readers would be
interested to know exactly how pol-
lution of the seas is bringing disease
and death to fish (“Letters to the
Editor™, June 1975).

| think it would be more useful to
draw attention to the ineffectiveness of
big international conferences in pre-
venting such pollution. In ten years
time, the Mediterranean, the Baltic and
the Adriatic will be dead seas, and |
don't think that Lake Baikal or the
Caspian Sea are in any better condition.
Until a strong supra-national authority
Is set up to enforce anti-pollution
measures, increasing areas of the
world’s oceans will continue to die.
But we must not expect the politicians
to hand over control to an authority
of this kind; their main preoccupation,

economic growth, does not favour non-
polluting Industries.

A, de Benésis de Rotrou

Aix-en-Provence, France -

MOSCOW'S HOSPITAL
FOR DAMAGED PAINTINGS

Sir,

| was fascinated by your article and
photos about the fate of the paintings
by the 17th-century Spanish artist Fran-
cisco de Zurbaran (September 1974
issue). Indeed, works of art have some-
times unusual destinies as they move
along with time and trave! from conti-
nent to continent.

Last summer | was lucky to see ano-
ther Zurbaran, St. Justa. It was shown
at the U.S.S.R. Academy of Arts In
Moscow among other paintings exhi-
bited to celebrate the 30th anniversary
of the All-Russia Artistic and Scientific
Restoration Centre, founded in 1944 and
named after Academician Igor Grabar.

The exhibition displayed some 400
works restored in recent years and the
painting of St. Justa by Zurbaran open-
ed up the exhibition—her delicate
and gentle features appeared on posters
in Moscow's streets and on invitation
cards.

The war was still raging when Soviet
art restorers set about the job of saving
war-damaged art treasures. Since then
they have given new life to many
thousands of works both from Soviet
and other countries’ museums. They
also helped to restore sculpture damag-
ed during the 1968 floods in Florence.

| believe the All-Russia Restoration
Centre's interesting work, its assistance
to museums in the U.S.S.R. and other
countries, its research, etc. all deserve
to be widely known.

' G. Bakulova,
Student, Kalinin Arts School
Moscow, U.S.S.R.

WHEN THE IRISH )
BEGAN TO EAT SEAWEED

Sir, ‘
The back cover of your May 1975
issue carried a photograph entitled
“Seaweed in the Soup”, depicting a
Japanese girl “enjoying a bowl of
“Wakame”.

Unlike the lapanese, who consider
seaweed a great food delicacy, the
Irish were driven to consuming such
nourishment when there was little else
left for them to eat during the terrible
famine which swept Ireland during the
last century and the great poverty
which ensued.

This “delicacy” is still consumed on
the South-West Atlantic coast of
Ireland—although needless to say it is
no longer the staple diet; most of the
haul nowadays goes to the iodine
factories.

The Irish, incidentally, were too poor
to elaborate ways of growing seaweed
like the Japanese. It was—and still is—
gathered up on the rough Atlantic
beaches by focal people with their
donkey carts.

L P
Paris, France
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