By ¥
PROFESSOR GIORGIO PICCARDI

Director of the Institute of Physical Chemistry
University of Florence
Florence, Italy

The Chemical Basis of
Medical Climatology

CHARLES C THOMAS + PUBLISHER
Springfield o linovis » [J.5.A.




Chapter VI
CONCLUSION

IT IS NOW TIME to summarize the more salient facts brought
to light up to this point and to derive from them some precepts:
first of all let us turn back to a subject which was barelv touched
upon in the introduction.

Living organisms of necessity take part in the events of the
environment in which they exist. Very often they participate by
means of specialized organs in accordance with their degree of
evolution and complexitv. But it is not so important for us to
know whether the beings in question possess these organs or not,
or, if they possess them, whether in greater or lesser number.

The function of these organs is merely for “knowledge,” “intor-
mation” or the “cxploration” of their environment and to serve as
aides in locomotion, nutrition, defense and so on. All of this is of
no use to us so we will concern ourselves with the possibilities
offered to living beings of being directly aware of particular envi-
ronmental phenomena.

The events which take place in space act upon living organisms
cither by contact or at a distance.

The air or water in which living organisms find themselves, and
therefore all that is contained in these fluids (dissolved or sus-
pended chemical substances, clectric charges, ete.), act by direct
contact. Alr ions, aerosoles, gascous emanations, free radicals,
peroxv compounds, etc., are highly important factors in vital phe-
nomena and this fact justifies the great attention devoted to them
today by scholars.

But the study of action by contact, which is accessible to direct
experimental investigation, is, as I sec it, related more to physiol-
ogy than to medical climatology. Climatology will be able to add
its contribution to the subject, transferring it to its particular field,
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after physiology has clarified the mechanism by which action by
contact is exereised.

On the other hand, certain phenomena which take pluce in
geophvsical space and all of the phenomena which tuke place in
solar space and astrophvsical space act at a distance. No matter
what the nature of far-oft spacial phenomena, their action is exer-
cised by means of radiations of an clectromagnetic or corpuscular
nature, or by means of varfations in the general field. electrical.
magnetic, clectromagnetic or gravitational. All of this mav today
be listed as being distant actions.

It is to be noted that these actions, in our case, are able to affoct
onlv those places in which living beings under study are found,
or else one part of the Earth or, finallv, the entire Earth.

With the exception of visible light, which is discernible with the
eves and of infra-red ravs (thermal ravs), which are discernible
on the surface of living organisms, no other radiations are noticed.
Organisms undergo them unawares and then discount their even-
tual effects. The same may be said of variation in the general
field.

It has already been stated in the introduction that the modern
tendency is to ignore common meteorological factors whicl: are
discernible by living organisms (heat, cold, humidity, wind. rain,
ete.) as determining factors in medical climatology. Modern cli-
matology tends instead to consider certain hiotropic factors, undis-
cernible by living organisms, accompanving the emission of certain
()Iectrmnagnetic waves, certain variations in the atmospheric elec-
tric ficld, ete.

The interest of modern climatological studies is therefore di-
rected toward factors which are vet unfathomable and which mav
be studied only with the greatest difficulty in taboratorv, and
therefore studied with great difficulty in the field of physiology.

At this peint T must remind the reader of the fact that, prac-
ticallv speaking, almost nothing is known ahout electromagnetic
fields of low and very low frequency, cither from a strictly phyvsical
standpoint or from the standpoint of hiological application. Long-
wave spectroscopic studies are still at an initial stage.
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The naturalistic studv of low frequenc;--‘ and ultra-low frequency
electromagnetic fields is beginning to interest scientists, but a very
great deal remains to be done.

I would like to point out that in putting our chemical tests in
operation we have not advanced any hvpothesis regarding the
phenomena which should have been able to influence their
results. It was left so that the chemical tests themselves might
indicate which were the phenomena which seemed to determine
their flnctuation in order to demonstrate later, on the basis of sta-
tistical analvsis, if the relationships between the test results and
the phenomena under consideration were valid.

Up to the present time we have not been able to discern any
behaviour in the tests that could be linked to the behaviour of
normal meteorological or climatic phenomena in the traditional
sense of the word, More preciselv, one should sav that nothing
climatic has heen manifested before our eves with the same evi-
dence as was the case with solar activity and the annual variation
of test D, which later gave rise to the solar hypothesis.

This is not to sav, of course, that a more profound and more
accurate investigation might not unearth a new element, but this
element, which has not been evident up to the present, could be
of no more than secondary importance compared with solar
elements.

This spontaneous graduation of the importance of spacial phe-
nomena as they concern our rescarch will have certain things to
teach us; in fact, it will be impossible to studv, in restricted and
specialized ficlds, less apparent phenomena if hefore these the
major sun phenomena and the helicoidal motion are not frst
studied profoundlv. Those who have established relationships in
vestricted fields without taking into account the great rulers of
space have placed their work in jeopardy.

To he unconcerned with solar activity and the helicoidal motion
of the Earth in medical climatology is like being unconcerned with
temperature in physical chemistry. Temperature has a strong
influence on the course of clhemical reactions and it must be con-
sidered if we want to study any chemical problem. In the same
way, we cannot studv a biological or medical problem in medical
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climatology without taking into consideration the state of the sui
and the scason in which the studies are being carvied out.

In considering the state of the sun, one must take into accont
the phase of the current solar cvele, whether it be one of riving o
diminishing acticity because of so-called hysteresis, as indicated
by the chemical tests, just as it is necessary to take into acconnt
the saturation of the effects of the activity, which, too, are clearly
revealed by the chemical tests.

Bioclimatological studies should be organized in various s
depending on the nature of the spacial phenomena under consid-
cration. Solar effects and effects of the liclicoidal motion of th
Earth should be studied throughout the entive surface of the Farth.
This is work which should be carried out with the assistance wd
collaboration of astrophvsicists and geophysicists. The organization
of experiments must, in fact, respond to general needs. Special wnd
local effects should be studied in a more restricted focalitv. alwivs,
however, of necessity bearing in mind general effects.

Tt is 101 this reason that 1 stated n tlm introduction that nedical
clinmtology 154 general science,

I we are interested in solar effeets, it would he well to condint
our research daring a period of maximum solar activity cas was
done during the recent Geophivsical Year): it, Bowever, swe L
interested in the effects of the helicoidal motion of the Farth, ol
thus the secasonal change trom a relativistic-astrophysical stund-
point, the dissvmmetry bet\xeen the northern and souther: b
spheres of the Earth, or the eftects of latitude, it wounld be best t
conduct our experiments during a period of mininiwm solar activ-
itv. Solar ontbursts do not aid research in this field: rather. thes
contuse it, superimposing the unasked-for effects of capricious and
inconstant solar activity upon the highly regnlar effects that should
be studied.

Bevond this nataralistic part whicli constitutes the underlving
basis of medical climatology, and which may he studied by astio-
plusical. geophysical and phvsio-chemical means (che mical tests -
the more cliemical-physical-biological part is .st:]] to be studied,
the part which concerns the mechanism by which external bio-
tropic events set upon water and upon non-hiological and hiologi-
cal colloids. -
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Upon this latter point, studies are not very far advanced. The
reasons for this lack of development are two.

One of the reasons is the following: It is only lately, as I showed
earlier in the chapter on water, that a satisfactory theory has been
formed regarding the structure of water and solutions. The new
theory is still being developed and has not got to the bottom of
all the problems posed by water and solutions. The fine proper-
ties of water and of solutions have not as vet been well-defined
from an experimental point of view in the physio-chemical field.

The other reason is this: the influence of radiations upon water,
upon solutions and, generally, upon chemical phenomena in
aqueous media, has not as yet been thoroughly studied, either
from a theorctical point of view or from an experimental point of
view. This lack depends in turn upon the fact that the scale of
natural radiations has not as yet been entirely studied. If the short
wave-length scales are sufficiently understood, the long and very
long wave-length scales are Comp]etelv ignored, as I pointed out
earlier.

It it is necessary to lay the chemical basis of medical climatology
with exactitude, we should answer the tollowing question in a
completely general sense:

What is acting from space upon living organisms, and in what
way does it act?

The question is simple, but it bears with it a world of things
astrophysical, geophysical, physical, physio-chemical, chemical
and biological. If, for the sake of simplicity, we disregard actions
by contact, those that may be studied in laboratory, the question,
takmg into account our genenl knowledge in the astrophysical
and geophvysical field, can be restated thus:

Upon what do the radiations which strike the Earth and the gen-
eral variations in the field act?

In order to answer this question, let us review some of the more
salient facts which were sct out earlier and place them in mutual
relationship.

1) We are certain that in the space which surrounds us phe-
nomena occur which influence living beings from afar (and not
by contact wtih material things) by means of radiations or varia-
tions in the general field.
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2} We are certain that inorganic and organic {non biological!’
colloidal svstems, in the process of evolution are sensitive to spacial
phenomena and make it possible to follow some of these. at Jeast
the more imposing of them, with statistical sureness. This has
made it possible to successfully make use of particular chemical
tests for the study of geophvsical and astrophysical phenomena.
The connection between spacial phienomena and phvsical-chemi-
cal (non biologicall) plienomena is bv now firmly established.

3} Modern theory, the best and most refined, attributes to water
and thus to solutions and thus again aqueous colloidal svstems. a

structure which offers infinite pOSSlh]]lthS of geometric and ener-

getic variation. It is from this, at least in pr muplc that the fine
properties of water, colloids and solutions are devived; those fine
properties that hydrologists and biclogists know so well but whicly
physical- chemists and chemists do not recognize or—perhaps
more precisely—are not capable of identifving in their work.

4) It is reasonable and logical to recognize the geometric and
energetic element, sensitive to external radiations and to general
variations in the fleld, in the structurc of water, aqueous solutions
and colloidal systems in an aqueous medium. A few words on
this subject would not be amiss.

First of all it is necessarv to distinguish the action of a corpuscu-
lar radiation from the action of an electromagnetic radiation and
from that of a variation in the field. Particles strike at random and
their action is sporadic and limited to the zone which is struck.

The action of particles never involves the whole mass of « bodv
nor, therefore, of an organism. Electromagnetic radiations and
field variations, however, strike the entire mass of a body, and
thus of an organism, and provoke the oscillation, excitation or, at
any rate, the resonance, so to speak, of all the structural elements
capable of responding to their stimulus, wherever they are fonnd.
Their action is total.

In other words, those elements which, depending on their di-
mensions, their geometric form and their internal energetic rela-
tionships, are able to resound to radiations of appropriate frequen-
cv, are the structural elements. There can be no resonance with-
out precise spacial energetic distribution. Therefore, there can he
no resonance without structure.



Defmitelv, all living matter reacts to far-off spacial actions, both
electromagnetic and field.

Returning to the colloidal svstems used as chemical tests, it is
best remembered that these were not liting colloids but were
inorganic colloids (oxyehloride of bismuth) or organic colloids
{acrvlomitryle). There can then he no doubt regarding the phvs-
ical validity of the discovered relationships, not even from a theo-
retical standpoint,

That which reacted to spacial actions was, in our case, dead
matter and was thus exempt from vital processes and from hered-
itarv, constitutional, pathological factors and so on. The un-
kuown factor, “life,” plaved no part in our operations.

The reaction of dead matter is both pure phvsical reaction and
a physical action and is thus perfectly dependable, controllable,
experimentally reproducible and comprehensible, at least in prin-
ciple.

On the other hand, living matter reacts to spacial actions like
dead matter. This shows us that the seusitive part of living matter
is its non-living substratum: water and the colloids dispersed
throughout. T am not sure whether the expression is exact, hut
“non-living substratum” renders the idea clearly,

This is not a supposition but a logical deduction. If morganic
colloids in aqueons media and in evolution, that is, not vet having
attained a state of thermodynamic equilibrium, react in a marked
mamner to major spacial phenomena, how could biological col-
loids, which are also colloids in aqueous media and not in a state of
thermodynamic equilibrium, refuse to react® If 3 living colloid
were to attain a state of thermodynamio equilibrium it would no
longer be living since it would he incapable of any transformation
or anv evolution and could not be host to vital phenomena.

Experiments corroborate the deduction I have just mentioned,
because they have clearly: shown that the same Auctuations re-
vealed by inorganic colloids are simultaneously revealed also by
biological colloids. The data which have been gathered speak
clearly: there can be no doubts of any consistency.

It could be objected that living matter, unlike non-living mat-
ter, would do its utmost to maintain its conditions of life or to
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re-establish them, whenever these should be altered. Tt could be.
therefore, that the reaction of living organisms to spacial actions
would be less conspicuous than that of inorganic collaids. The
effects of spacial actions will be compensated in some manner and
so rendered less apparent. But conserving or renewing vital condi-
tionus is also a reaction to external actions and is consuming and
troublesome: it is the saffering of all the watter comprising an
organisin because, as I have said earlier, the actions strike all of
the living matter by means of the non-living substratum. [t conld
also be. in certain cases, that the orcanism does not reveal visibic
alterations. but how much would naot revealing anv reaction have
cost it? '

And now. a final consideration;

The fact that living matter reacts to spacial actions Like non-
fi\-'ing nuitter, because what reacts is its non-Ti\'ing substratun, is
sowething of major importance, as I sec it.

It is to be horne in mind for general reasons, because we are thus
assured that whatever living being, wir animal or plant, nuicellnlar
being or superior organism there be, is destined to he subject to
the general influence of spacial events. All living beings ave hownd
more intimately to the external world than one would think,

It is also to be horne in mind from a methodological standpomt.
since it provides us with the hope of being able to study the
phenomena of medical c]imatology on inorganic models, as point-
ed out earlier. Chemistrv offers an infinity of inorganic models ol
highly varving types which we might be able to utilize in the most
dispau'elte circumstances for the study of various natural plwn()m-
ena.

And. finallv, it must be taken into accoumt from an ceological-
climatic point of view because evervthing that is made up of water
or which contains water, solutions, colloidal solutions, stspensions,
is subject to the same spacial actions as are h‘\-ing {)rgzmiéms, anl
is modified as a result. Thus the water of rivers, lakes, seas, marsh-
es and ponds, their inorganic, organic and hiological colloids. clav,
sediment, mud, in short all that is found in 2 dispersed state and
which has not vet attained a state of thermodvnamic cquilibrium.
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Even this is not a supposition, but a deduction based on experi-
mental facts. Mosetti has observed, on the basis of Vercelli’s pe-
riodical analysis, that a very great part of major natural phe-
nomena, considered as functions of time, are subject to a general
law. Their fluctuations mayv be broken down into a series of pe-
riods whose lengths arranged in order of size, form a geometrical
progression whose rate is \ 2. Solar spots, raininess, certain sick-
nesses, sediments in lakes and marshes, varve, magnetism, etc., act
in the same manner. This means that all of these phenomena, so
dissimilar, are either all mutually connected or else they all de-
pend upon the same major spacial occurrence which effects them
all, both with eventual de-phasing and with varying intensity, the
same rhythmic characteristics.

If the ideas postulated herein are acceptable, spacial action,
from a climatic standpoint, should be two-fold: 1) directly
striking the living organism; and 2) modifving its environment.

Spacial action reacts upon the inner world and, at the same time,
upon the outer world. So that the modified organism finds itself
in a modified environment. The mner world {Inwelt) and the
outer world (Umuwelt) react jointly to the major spacial phenom-
ena.

The foregoing is no more than an attempt to give a chemical
basis or, more preciscly, a physical-chemical basis to medical cli-
matologyv. It does not seem possible to say more at this moment
in view of the present state of climatic studies and physical-chem-
ical studies of the fine properties of water, aqueouss solutions and
collotdal solutions. The latter studies are still in the process of
development and great hopes are attached to their future.

Anyone with sufficient patience to have followed this exposition
will have noticed that T have set out certain facts of a varied nature
in order to form from them a logically connected and interdepend-
ent whole, notwithstanding the great disparity in these facts. I
used the word “facts,” meaning by this established and certified
facts. T had no desire to advance a hvpothesis which was not
hased on experiment.

I realize that this has not heen a complete exposition; T am
equally aware that T have stripped my presentation of all argu-
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ments that were not absolutely essential to the aims of this report,
[ am also aware that T am far from solving the problem set before
me, but I hope to have at least been able to indicate a direction
capable of guniding whoever should wish to concern himself fur-
ther with this intriguing study.



