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Editorial Note

The translated reviews by V.Herout and H. Z.Levinson
published in this issue describe the trends in studies
designed to elucidate the role of low-molecular-weight
products as regulators in biological systems. Until
recently the problem of chemical control was developed
mainly in relation to the control of functions at the level of
the organism. This problem was investigated in greatest
detail for the hormonal system of mammals. During the
last 15—20 years, the range of these studies has expanded
significantly—new data have been obtained on hormonal
control in lower animals too, particularly in arthropods,
as well as in higher and lower plants.

The problem of the possible role of metabolites excreted
by the organism to the surrounding medium has remained
much less thoroughly investigated. Numerous facts long
known to biologists have shown that these substances can
function as regulators in specific interrelations between
organisms. Thus it has been shown at the level of a
phenomenological description that many biological phe-
nomena, such as, for example, the mutual influence of
plants (allelopathy), the interrelation between plants and
insects, and the wide variety and complexity of control in
communities of social insects and certain behavioural
responses of fish can be accounted for only if it is assumed
that chemical substances excreted by individuals into the
medium play the role of regulators acting on the behaviour
and vital activity of other individuals. However, owing to
the inadequacy of analytical methods, the apparent analogy
between hormonal control within the organism and control
in social groups involving metabolites entering the medium
(in "hormonal" amounts) for a long time remained largely
a speculative hypothesis, which has been reflected in the
appearance of terms such as "ectocrines","exohormones",
and "environmental hormones".

Quite recently (at the end of the 1950s and at the begin-
ning of the 1960s) the idea of the regulatory importance of
the metabolites excreted into the medium received rigorous
experimental support as a result of the employment of new
physical chemical methods (chromatography, NMR, and
mass spectrometry). The studies by Butenandt and
Karlson, who isolated the sexual attractant (pheromone) of
the silkworm and established its structure, can probably
be regarded as the beginning of this new period in research
on exohormones. Further studies showed that the system
of chemical communication employing signalling sub-
stances (pheromones) is present not only in insects but
also in higher animals, up to primates.

Even more complicated and varied chemical control
mechanisms have been observed in studies on non-trophic
relations in biocenoses—stable communities of various
species of living organisms populating a given region.
Owing to the external and dense network of trophic gela-
tions (food chains—"who eats whom") subtler relations of
a purely regulatory signalling type have been discovered
in communities. In other words, it has been found, that
ecology cannot be restricted to the study of the energy
flux and metabolism in communities but must also take
into account the no less important flux of signalling sub-
stances carrying information about the presence, behav-
iour, and physiological state of various species constitut-
ing the given biological system. This aspect of ecological

studies is in fact reflected in the term "chemical ecology"
which appeared recently. Some idea about the subject and
scope of this concept is provided by the titles of the
articles in the collected volume "Chemical Ecology" pub-
lished in the USA in 1970: "Plants and Chemical Environ-
ment", "Chemical Interactions between Plants and Insects",
"Hormonal Interactions between Plants and Insects",
"Intraspecies Chemical Communication in Animals",
"Chemical Protection Against Arthropods", etc.

For chemists the most significant asp'ect of this prob-
lem is the question of the nature of the substances whereby
chemical control processes are achieved. It appears
evident (apparently G. Frenkel' was the first to draw atten-
tion to this) that metabolites involved in basal metabolism,
providing the organism with energy and constructional
material, cannot behave as chemical regulators of this
kind (because such metabolism is of the same type for all
living beings) and that these must consist of substances the
metabolism of which is fairly specific to various species.
The set of such natural products, sometimes referred to
as "secondary metabolites", is extremely large, partic-
ularly in plants. Isoprenoids, alkaloids, certain aliphatic
and aromatic compounds, and antibiotics are usually
included among them. Some of these substances (for
example steroids) are known to be involved in the control
of the most important biological functions at the level of
the organism» However, it remained obscure for a long
time whether the majority of the others fulfil any kind of
function in nature or whether they are simply the meta-
bolic "waste" of the organisms producing them. Chemical
ecological data have now demonstrated convincingly that
at least some of the "secondary metabolites" do in fact
play the role of regulators in the interrelations between
organisms at the level of populations and communities.

Thus both at the level of the organism and at the level
of communities of organisms, there is a characteristic
chemical communication channel between individual com-
ponents of the biological system, certain types of low-
molecular-weight natural products being widely used as
signals.

The problem of the way in which this chemoregulating
system functions is still obscure, but in one of its main
aspects the problem is essentially one of chemoreception.
One must emphasise that the latter hardly reduces to the
problem of the mechanism of signal reception by special-
ised organs of taste and smell in animals but embraces the
entire range of interactions of the signal molecule with the
receptor in a particular biological system.

Another important aspect of the problem of chemical
control is related to the study of the question of the
organisation of the system governing the chemical com-
munication channel» Interesting data on this question
were obtained by Sutherland, who found that in many cases
the hormonal control system in the animal organism is
constructed as a system of primary messengers (hor-
mones), which induce in the target cells the formation of
a secondary messenger (cyclic adenosine 3,5'-monophos-
phate, cyclic AMP). Possibly the principle of this type
of hierarchy of signal systems is as common as the
principle of the hierarchy of the control systems in bio-
logical organisation.
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The entire range of problems associated with chemical
control is of undoubted interest to chemists. The litera-
ture on this general problem is extremely large and could
not be covered by the two reviews published here. There-
fore we felt it necessary to include an additional list of
references, which provides more complete information
about the principal trends in studies on chemical control
phenomena.

This list of references, divided into several fairly
arbitrary sections, is quoted at the end of the list of
references in Levinson's review.
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