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then removed and exposed to phages. These experiments (Note 33) indi­
eate the direct role played by the lipids of the hosts in the activity of
phages, and would explain the influence exerted by temperature. Through
the change in the lipids of the host, the virus changes too, becoming more
active if grown in microbes at a higher temperature and Ie s aggressive if
passed through microbes kept at lower temperalure.

Egecrs 01 Lipids on Microbes

The antagonistic effects of the two groups of lipid upon microbes were
investigated. As an example, we will mention here the characteristic
chauges in Bac. antbracis treated with polyunsaturated falty acids and in­
saponifiable fraction preparations. (Fig. 70) We investigated the microbes
for their morphological, tinctorial. cultural and virulence characteristics.
With the fatty acids added to media, changes which can be considered to
be mutational were induced, leading to tiny Gram negative microbes grow­
ing on agar as transparent small colonies. The changes, however, were
reversible. Usually several passages in normal media were sufficient to
produce reversal. First small and separate. then larger and more confluent
Gram positive granules were seen to appear in the microbes which, them­
selves, also became progressively plumper. Ultimalely, all the eharacter­
isties,-morphological, tinctorial and eultural-<lf the normal microbes
reappeared. (Fig. 71)

Microbes showed opposite changes when treated with insaponifiable
fractions. (Fig. 70) losing their bacillus form. Abnormally intensive Gram
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FIG. 71. LipiJ, tmd miuobn. Dra"-ing or the progrc "h'c pOI ~ge toward
bacilli of the tiny 'f,lm negali\C microbe obtained through the treatment of

nthraci'l "'ilh fally acid ... The pa \age la~e place u\ually in succe ive (epl­

gram po 111\( (ormation, appear fir" a fine granule; they later become clum..
finally Inc the- microN (heir normal a'peel.
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positive cocci appeared. They grew on agar as very thick creamy wbllt
colonies. These changes "ere seen to persist for a long time and seldaa
were spontaneously reversed. Treatment with falty acids induced re
although inconsistently. We allempted to correlate the differences
changes induced by different lipids to the different levels of the miaIlIII
at which they work. The change to cocci can be regarded as corresJlOlldill
to an influence exerted upon the membrane and the change to Gram
tive to an influence upon differentiated formations present in the bodf.
(313)

Effects of Lipids orr Proto~oa

The effects of lipids upon monocellular organisms, especially teu.

hymena pyriformis, were studied and an effort made \0 relate the na
of the main changes induced in these protozoa to changes observed at
cellular level of complex organisms. An initial effect was noled on
polarity in protozoa which seemed to be oppositely influenced by
chain polyunsaturated falty acids and sterols. Lipids with a positive
acter were seen to induce a change in the form of protozoa causing
to become almost round. a change con idered to correspond to red
polarity. Lipids with a negative character had an opposite effect; the
hymena became abnormally elongated.

The administration of higher amounts of polyunsaturated fatty
was seen to induce immediate changes localized at the anterior pole of
organism, changes which ultimately lead to the breakdown of the
brane particularly at this point. This effect parallels in inten ity the
of desaturation of the fally acid . Other changes were seen in growth
and survival time and, thu • in the aging proce s. (Note 34) fFig. 74}

At the same time. resistance to heat was seen to increase as the
of treatment with negative lipids. while it decreased after treatment
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Treated with
fatty acids

FIG. 74. In a direct action of fatty acid~ on tetrah)mena, a pa\'l.lge of fluid oc(;ur~

at the surface with a breaL. of the membrane e"lpecially manife'lt at the anterior pole
(al, control untreated (bl, (l200x).

the positive sterols. (Note 35) The same influence upon the aging processes,
as manifested in a prolongation of the life-span, was noted for polyunsatu­
rated fatty acids with a long chain and even for some members of the
saturated series but with a shorter chain.

Effects of Lipids on Complex Organisms

Morphological Changes-The same level separation was ued in the
study of the effects of lipids on complex organisms. Acting at chromosomal
levels, lipids led to the appearance of monstrosities. Variou' lipids, espe­
cially insaponifiable fractions of organs, were injected into larvae of flies.
While an immediate change in the cells of the larvae could be traced to
the subnuclear level as seen in chromosomes, monstro-.ilies were seen to
be induced in the resulting flies. A similar effect became evident when
lipids were injecled into hens' eggs before or during incubation. Especially
with cholesterol but also with insaponifiable fractions of organs, a high
proportion of chicken were hatched with spastic paraplegia.

The same problem is being studied, in collaboration with P. Flu", in
Drosophila melanogaster, grown for many generations in media to which
In entire series of different lipids from one or the other group are added.
This study is in progress and the results will be publi hed later,

We have seen that the antagonistic effects induced by the two groups
01 lipids could be related ultimately to opposite changes in the fundamental
biological process of aging. This appeared clear for lower morphological
levels of organization and was especially evident for cells. While anti-fany
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acid, induce changes which can be regarded as corresponding 10 prololllDll
youth. the polyun,aturated fatly acid, induce rapid aging with pyknosis ..
karyorrhexis and death of the cell, a' old entities. This could be
clearly in tumors. in which ceUs "ith youthful characler lead 10 non-necr
tumoral masses. while cells that age rapidly produce necrosis in the tum
follo"ed by ulceration if the tumor is superficial.

The effect of conjugated fatly acids wa somewbat more complex, ..
dicating an abnormality in the induced proce"es. Tbeir administratiOll
followed by the appearance of cytoplasm.c and even nuclear vacuo
corresponding ultimately to an anomaly of water metabolism.

The effect of lipids upon adipous cells appeared to be of special inter­
e t. The anti-fatly acids. especially Ihe slerols, when injected subcutane­
ously in animals. induced a characteristic proce s in the adipous cells ne.r
the injection site. These cells became very enlarged and highly irregular,
"ith their content changed into an emulsion only slightly stained witl
sudan. The fally acids, on the contrary. imparted to adipous ceUs an abo
normal resistance to destruction. They remained persistently uncballlDll
even in the midst of very active processes which usually cause them
disappear. Unchanged adipous cells were found encircled by the invadiDI
cancerous cells, deep wilhin tumors in animals trealed with fally acids.

0" Pai,,-From tbe start of this research, tbe opposing effects of
two groups of lipids upon pain bas been most impressive. For the faUJ
acids the degree of saturation is important. The saturated members of the
fally acid series and even oleic acid are entirely witbout effect. Linole
and linolenic acids show a slight influence, while the polyunsaturated me
bers show a marked effect. Administration of highly unsaturated f
acids and of acid lipidic fractions of certain organs, such as placenta, liv
spleen or blood. uniformly decreased pain of an acid pattern and incre
pain of an alkaline patlern. These opposite effects have, from the be .
of our study. contradicted the idea that this influence upon pain was
result of the direct action of these agents upon the nervous system. F
more. Ihe opposite effects exerted upon the same pain by the other
of lipids have confirmed the bypothesis tbat the action take place at
level of the painful lesion. where the differences between the two pains
found 10 correspond to two opposite acid-base offbalance .

In the study of the effects of lipids on tbe pH of the second day
crust, made in collaboration witb Carlos Huesea. we bave demonstrated
lipids influence pain through cbange induced on the acid-base b
present at the tissue level. The positive lipids constantly lowered this
while the negative lipids elevated it: (No/e J Chapter V) Even more
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portant than this temporary pH effect in establishing the mechanism of
lipid action in pain was the change in the actual panern of an existing
pain after administration of these agents. Polyunsaturated fany acids in
uflicient amount were found to convert an acid-pain pallern to an alka­

line panern, while sterols changed an alkaline pallern into an acid one.
We will return to this important fact later.

A pathogenic role for lipids become evident too. when pain can be
induced through the administration of lipids in previously painless lesions.
Such lesions treated with large amounts of lipidic preparations became
painful. An alkaline pallern of pain was seen to appear after fally acid
administration, while an acid panern followed use of the insaponifiable
fraction. (Note 36)

At the tissue level, lipids also affect such acid-base symptoms as vertigo.
itching, dyspnea, tremor, and even mental diseases. In these conditions the
same antagonism between the two groups of lipids-and the same opposite
effects upon the acid and the alkaline pallern~an be noted along with
the same possibility for changing the pallern to the opposite type if big
doses of lipids are administered.

WOllnd Healing-The same manifest antagonism between the two
groups of lipids was also notcd in their inftuence upon the evolution of
wounds. Changcs in the sloughing and healing proce s were followed by
measuring the size of wounds (Note 37) as wcll as by serial histological
examinations. The lipids with a negative polar group were seen to retard
the evolution of the processes by prolonging the first catabolic phase. Po i­
live lipids generally had an opposite effect. However, here too it could be
observed that sterols have relatively lillie effect on the healing of connective
bssue, but manifeMly favor proliferation of the epithelia. This was espe­
cially evident in the changes in scar formation of the skin of treated ani­
mals. In rabbits treated with cholesterol, the epithelial scars were found to
have 8-10 layers instead of the 2-3 characteristic for the rest of the skin
and for the scars in control animals.

Regeneration-In collaboration with E. F. Taskier we tudied the
etfCCl of lipids upon the regeneration of liver in rals. after the resection of
almost '% of this organ. The rate of regeneration could be e. timated by
correlating it to the time of appearance of fally droplets filling up almost
all the cells. as a first step in the regenerative process. In very young ani­
mals, this change in fally liver cells was secn to take place even within the
fint 24 hours after resection. The change was progressively delayed a the
• of operated animals increased. In old animals the change in fally liver
cells appeared only after the fourth day.
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The administration of lipids had a marked effect on appearance
of fatty cells. Sterols induced precocious appearance in old animals. F
this point of view, sterol-treated animals appeared to react as young
dividuals, with fatty cells evident even on the second day. The fatty
and acid-lipidic fractions of organs showed an opposite effect, delaying
time of appearance of the fatty cells. Young animals treated with pol
saturated or conjugated fatty acids showed no fatty droplets in the
cells for as long as three to four days. With higher doses of the
agents, the fatty infiltration did not occur at all.

It is interesting to note a parallelism between fatty infiltration of Iiwr
cells and the richness of adrenals in sudanophil substances. An a1maII
complete lipid depletion of the adrenals wa seen after high doses of
acids and coincided with a total lack of fatty cells in liver regeneralial.
(Note 38)

Organic Le"el-Effects of the two antagonistic groups of lipids at
organic level have been studied in terms of manifestations clearly
ated with various organs. We will review these effects briefly here,
more details to come when the therapeutic use of Iipoids is discussed.

Intestines-The influence of lipids upon intestinal function is m
by the same antagonism between the two groups of agents. Orala~
tration of large amounts of fatty acids, especially higher unsaturated s
as obtained from cod liver oil, was usually followed by diarrhea. Diarrhll
also occurred after parenteral administration of these substances in ..,.
amounts. It was interesting to note that parenteral administration of
acid lipidic fraction of placenta, blood or even organs had a marked
fluence upon the colon and rectum in particular. High doses prod
tenesmus with a mucous or even sanguinolent secretion. This loca .
of the effects of the lipidic fraction appeared to be especially inte
from a therapeutic point of view, as will be seen later. The oral or
enteral administration of the opposite group of lipids, sterol and in
fiable fractions, has an opposite effect, a con tipating one. which we
discuss later together with its therapeutic aspects.

Kidney-The manifest opposite effects exerted by the two grou..
antagonistic lipids upon diuresis raise the question of where these
take place. While a ystemic effect can be recognized, a more direct .
vention upon the kidney also must be considered. The addition of the
lipidic fraction of organs. aod especially those obtained from pork .
to !be perfusion fluid in a dog kidne) preparation produces a
decrease of excreted urine. The administration of in aponiliablo
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has a marked diuretic effect which we will discuss below with its thera­
peutic aspect.

Nervous System-Interesting effects by the two groups of antagonistic
lipids upon many manifestations of the central nervous system have been
noted.

Convulsions-Administration of sterols and insaponifiable fractions of
many organs such as placenta. liver, bUller, eggs, etc., in large amounts
induces convulsions in rats. Convulsions also were noted in humans when
huge doses of these agents were administered. But even in relatively small
amounts, these lipid agents sensitized animals to the administration of other
convulsant agents. In rats or mice receiving such lipids. thiamine chloride
induced convulsions in doses without effect in controls. (Note 39)

An opposite effect was observed for lipids with ncgative character.
Saturated fatty acids showed no influence on thiamine-induced convulsions.
Such convulsions were preveDled by the administration of nonsaturated
members. The effect was related to the degree of desaturation of the fatty
acids. With increases of the iodine number, the necessary effective doses
of these fatty acids became progressively smaller. While hundreds of m~li­

grams of mono- and diethenic acids were necessary for each 100 gram of
body weight, the anti-convulsant effect was obtained with only a few miUi­
grams of clupanodonic acids, and with still less of the nonenic acid, bixine.

The study of the pathogenesis of convulsions also covered the influence
exerted by these lipids of the adrenal corticoids. The administration of
mineralocorticoids, especially desoxycorticosterol, even in small doses, to
subjects who had received anyone of the lipids with a positive polar gro~p,

sueh as cholesterol or insaponifiable fraction of placenta, liver or kidney,
was followed almost invariably by convulsions. We will pre-ent more de­
tails on this effect later in the discussion of synthetic substances. For the
moment we want only to note the relationship between mineralocorticoids
and lipids with positive character in the pathogenesis of convulsions. The
concomitant intervention of the two factors-an oflbalance induced by
lipids with positive character, and action of mineralcorticoids-seems to
provide new light on the pathogenic problem of epilepsy and convulsions
in general.

Coma-The role of cortical hormones in the pathogencsis of convul­
IIODs was confinned by the opposite effect produced by neoglucogenic
corticoids. We will see later that the administration of cortisone to subjects
nceiving higher alcohols such as heptanol. octanol or octandiol in large
doles, induced a subcomatose condition at first which progressively changed
IIIlo coma. (Note 40) Opposite properties of the mineral and neoglucogenic
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corticoids, which made Scyle separate them according to their "phi
"nd "antiphlogistic" activily. would expl.lln the 1M) oppoSIte man~

lions inducing convulsions and coma, pn>Juced In indivIduals previ
Ireated with the same anti-fatty acid agents.

0 .. Cardiac Rhythm-The influence exerted by the Iwo groups of
oids upon the cardiac rhythm was studied under the same dualistic as
The effects observed can easily be interpreted considering the role of
differentiation of the cardiac cells for their part in the cardiac physi
The role of a cell in cardiac physiology IS a direct function of its
automatism which can ultimately be related to its degree of differenti~
The facI thaI the two groups of lipids act anlagonistically upon this
lar differentiation, the acid lipids exaggeraling it and the insaponilialllt
fraction of sterols reducing it. has explained orne of the effects ind
by these agents upon normal and abnormal cardiac rhythm, fNote 41)

0 .. Oestral Cycles-The aClion of Ihe two groups of lipids at the
ganic level was also studied in the rat ovarian cycle. Daily. and even
a day, vaginal smears were made in animals treated with these
When large amounts were administered, both groups suppressed the
With smaller doses, only the lipids with positive polar groups. es
sterols, produced this effect.

Systemic Level-Blood has appeared especially suitable for in
and in vivo sludies of the effects of the two groups of lipids at the sys
level. The effects on different blood conslituents were analyzed and led
very conclusive results. We will oudine here the principal points of
study.

Under the influence of anti-fatty acids, thc erythrocytes become
turgescent, increase in volume, show a strong refringency of their
in dark field examination, and remain i olated from one another.
sedimentalion rate, if previously high, is reduced by treating blood in
with insaponifiable fractions of organs. Oxygen appears to be
longer in treated red cells than in controls.

The fatty acids have an opposite effect. Under their influence, the
cells become crenelated and develop a lendency to form ludges. The
mentation rate is increased. The color of the treated blood is dark
even after oxidation, rapidly darkens again. In vivo. lipid with a
character induce leucocytosis, those with a negative character Ie
This last effect is seen even in vitro. In ote 42, \be inOuence exer1ed
lipids upon \be blood is presented with more details. (36)

On Tempermure-The administratIOn of uflicient amounts of
lipids induces a frank elevation of temperature, while hypothermia I
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!he administration of negative lipids. The relationship between temperature
and lipids, however, is not so simple since changes in external temperature
influence the balance between the antagonistic lipids. For example, animals
kept in incubators at a temperature of 35 C show an increase in lipids
with a positive character. Animals kept in a cool place, such as a refrigera­
tor, sbow an increase in lipids with a negative polar group. The organisms
arc able to combat tbe increase of lipids with negative character by means
of the normal defense mecbanism, but are less capable of dealing with an
incIease of lipids of positive cbaracter. Therefore, while a high proportion
of animals kept in refrigerators adapt themselves to the new conditions,
those in incubators die in a few days.

On Systemic Patterns-The in1Iuence exerted by lipids upon various
other systemic manifestations which are reflected in abnormal patterns in
urine analyses bas been studied. In general, the fatty acids induce patterns
corresponding to the oflbalance of type D, while the sterols induce patterns
of the type A oflbalance. Here again we must emphasize that any lipid, if
administered in large quantity, influences all analytical values. A certain
specificity, bowever, is noted since, in relatively small doses, lipids induce
changes only in certain values. Because of the inherent technical problems
concerning the patterns, only a few analyses could be followed accurately
over the period of time necessary for a clear recognition of changes in
small laboratory animals. It is for this reason that most of our studies in
this area were made on humans where pattern changes could be easily
identified and followed over long periods.

It is to be emphasized that, under these conditions, the influence of
lipids is exerted especially upon already existing abnormal patterns, in­
creasing or decreasing their deviations from the normal, or changing the
patterns entirely. Abnormal patterns were induced through huge amounts
of lipids, which very seldom were administered to patients. TABLE X shows
schematically the analytical changes induced by the two groups of lipids
upon various urine and blood analyses, expressed as patterns correspond­
l1li to abnormal conditions, as well as upon the manifestations present at
other levels.

We will discuss these effects in more detail when describing the
plwmacodynamic properties of lipids and lipoids.

M«honi.rm of the Lipidic Biological Acth'it}'

The analysis of the changes induced by lipids has emphasized certain
cllaracters which appear of capital importance for the understanding of the
biological intervention of these substances. In one kind of activity a lipid
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acts through its lipoidic properties. From the data conccrning its distribu_

in the organism it can bc secn that. due to its solubility characters, a lipid
introduced in an organism will bc selcctively rctained by thc existing lipidE
system. When such intervention through its lipoidic propcnies takes plut,
the nonspecific character of the activity of the lipid is prevalent. A seCOlll

kind of activity results from the bond realized throllgh the charge of ""
polar grollps. The po itivc or negative character of these polar groups de...

TABLE X
.~

VEL EFFECTS OF STEROLS EfFECTS OF FATTY ACIDS

lis Prolongs youth character Induces rapid aging
Increases potassium conlent Decreases potassium content
Decreases sodium content Increases sodium content
Reduces membrane permeability Increases membrane permeabiIiIJ
Reduces cellular oxidation Increases cellular oxidation
Reduces chloride content Increases chloride content

,f'iues Lowers pH of lesions Raises pH of lesions
Lowers chloride content of Raises chloride content of

lesions lesions
Lowers water content of lesions Raises water content of lesioDi

gam Induces somnolence Induces insomnia
Induces diuresis Induces oliguria
Induces constipation Induces diarrhea
Induces tachycardia Induces bradycardia

stemic Induces hyperthermia Induces hypothermia
Induces hypertension Induces hypotension

Blood
Increases RC volume Decreases RC volume
Decreases RC sed. rate Increases RC sed. rate
Increases persistence of Decreases persistence of

oxygen fixation oxygen fixation il~
Determines persistence of Determines formation of 51

RC isolation
Determines hyperleucocytosis Determines leucopenia
Determines eosinophilia Determines eosinopenia
Decreases kalemia Increases kalemia

Urine Induces water excretion Induces water retention
Induces sulfhydryl retention Induces sulfhydryl excretion
Induces calcium excretion Induces calcium retention
Induces chloride excretion Induces chloride retention
Induces sodium excretion Induces sodium retention
Induces phosphate retention I Induces phosphate excretion
Induces retention of surface Induces excretion of surface

active substances active substances
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mines thus the nature of this second kind of activity. A third kind of activity

results from the chemical constitution of the polar group, which will induce
selective combinations and consequently will have a more specific innuence.
A fourth group of changes are induced by the activity which takes place at
the nonpolar group of the lipid and more specifically at the energetic lor­
mtJlions present in it. They will have a still higher character of pecificity.

With this systematization of the activity of the lipids, a further sys­

tematic analysis of the innuence exerted by the lipid appears possible.
Through its selective distribution, the administration of a substance

having Iipoidic properties will innuence those entities which have lipids in
an active form in their constitution. The innuence exerted will thus be
proportional to the richness of the enlity in these active lipids. Thi fact

explains why the administration of a lipid or lipoid affects seleclively the
abnormal entities rich in free lipids and to a much lesser degree, the normal
ones. It is this selective distribution which will further limit the activity of
the lipoid to the lipidic system and most manifestly to the abnormal entilies.
In the frame of this limitation, this activity results from the charge of the
polar group. Similar effects are thus obtained for all the different lipoids
which have the same electric positive or negalive character of their polar

group. This explains why one can use different agents from the same group
and still obtain similar results. Agenls chemically so different as fatty acids,
mereaptans, persulfides, aldehydes or epichlorohydrine, have similar activ­
ity because lhey all have negative polar groups. The characteristic of the
effects resulting from the electrical character of the polar groups, is that they
are common for the groups having the same sign and diametrically opposite
for the agents with a positive or a negative polar group.

This effect was clearly seen in fatty acids in which the negative car­

boxylic polar group was changed into the positive primary alcohol. The
biological effects of the new substance were opposite.

It is in the third kind of activity that the chemical nature of the lipoids
inlervene. Certain effects resulting from the bond of an amino polar group
will thus be different from that of the alcohols. although both act as positive
energetic centers and as such have exerted other common effects. The same
is true for the carboxyl and thiol groups.

Still more specific appear the effects resulting from the intervention of
!be energetic factors present in the nonpolar group. such as the double
bonds, and the energetic formations they realize such as conjugated, or 1\\0

double bonds separated by a methylenic carbon.
The various mechanisms involvcd have cxplained further the differenl

kiDds of biological effects which result. The action of the lipid by mcans of
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In addition to the chemical elements and lipids, other COIISlitueoCa
been studied from the duali tic point of view. Although the other
uents have received less emphasis. interesting information has been
tained.
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the lipoidic effect will thus intfuence general. nonspecific manife tati
such as those concerning the permeability of membranes. Only secondariIJ
will these changes in membrane permeability intfuence the different~
bolic proce. ses which the membrane governs.

In the second group of changes. related to the intervention of the poIIr
groups. the antagonistic effects induced were seen to concern processes
suiting from membrane permeability. It is only in a third change that •
more specific action upon the different metabolic processes ha to be
sidered . These are concerned with an intervention upon metabolites or
agents governing them. The character of this last lipidic intervention is
specific intfuence exerted upon a definite metabolic system.

We tried to interpret the intfuence exerted by a lipid or lipoid accordill
(0 the above systematization. The recent development of the biochemicll
methods of investigation has put into limelight many biochemicalp~
by considering them as isolated metabolic entities. Most of them were
to result from the intervention of enzymes upon more or less specific I

strata. One of the principal objectives of the actual pharmaeoclYJllll*
studies is to correlate as directly as possible, biological effects of diffenIl
agents to specific metabolic processes, rna t of them corresponding to •

change in an enzymatic process. This approach, while very interes_
would not take into consideration the important role played by the
specific activity of lipids and lipoids. These nonspecific influences thro....
changes in the lipidic system induce different changes in different metabollt
processes. A nonspecific change in membrane permeability wiD affect mllif
enzymatic processes. It explains the existence of similar intfueneese~
upon these processes common to agents which have nothing more in coa­
man than their lipoidic properties and the presence of a positive or a DCII"
tive character of their polar group. It is this character which binds an e
to the nonspecific intervention. This so-systematized analysis bas thus
mined to eparate the biological activity of the lipids and Iipoids, the
specific from the lesser intfuence • and correlate each one to a proper
common character of the agent. This view has amply simplified the studJ
the pharmacodynamic intervention of these substances.
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Amino Acids

Amino acids have been separated into groups based upon their effects
al different levels. The first group includes the simple amino acids. In
these members the portions of the molecule which are added to the ampho­
teric amino acid group, are usually electrically neutral. The amino acids
polymerized through the amphoteric group serve as building materials for
the bigger protein molecules. They have appeared to be inert without
ellects upon the different levels. Beyond these simple amino acids, are
two groups, energetically active, which have a second energetic center
with a negative or positive character in their molecules. While the amino
acid group serves to make these substances parts of higher proteins through
the same bonds of amino acid groups as the simple members, it is the
other energetic center, with acid or alkaline character. which confers upon
these amino acids a positive or negative character.

We studied effects, at different levels, of arginine, lysine and histidine,
which are members of the group with alkaline centers; of glutamic and
aspartic acids which have acid centers; and of methionine with a thiolic
center. Like for the lipids, the last two groups have shown similar prop­
erties, hUI opposite to those of the members with alkaline centers. The na­
ture of their intervention appeared evident through the interesting opposite
ellects exerted upon microbes. Cultures of B. subtilis in broth containing
members of one or the other of the antagonistic groups show characteristic
changes. Unlike controls in which the long chains of microbes remain iso­
\ated, \be microbes were seen to be kept together in media with alkaline
amino acids, forming a consistent gelatinous mass separated from the
medium. In broth with acidic or thiolic amino acids, the microbes re­
mained separated or formed very small aggregates. This appeared interest­
ing when we considered the positive character present in alkaline amino
acids, as related to the heterotropic, constructive trend, while the negative.
as in the acid and thiolic members, is related to the oppo ite trend. We saw
further the same antagonism between the influence exerted by histones and
nucleic acids, the first paralleling the alkaline amino acid groups and the
second the opposite group. The more manifest effect of Ihe ribonucleic
Kids could be seen to lake place at higher levels of the orgaDlzation and
pouibly explains lhe more direct action upon the genes.

We investigated \be effect of the two groups of amino acids al the
liuue level upon pain. Arginine. lysine and histidine displayed an analgesic
elIect upon alkaline pain, while glulamic acid and methionine had this
elIect upon acid pain. The effect could be related more to the basic tend-
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ency o( these substances to act through metabolic change, than to a m.
influence upon the acid-base systemic balance. The fir t group acls
heterotropic agents and the second as homotropic, as menlloned above

Abnormal Amino Acids

Our research led u to several tentative to define abnormal amino
and the protein they form. One concerned their rotatory capacity.
naturally occurring amino acids are all !cvorotatory. Ho"ever, the orgaJ18
constantly has enzymes able to attack dextrorotatory amino acid membeR
if it would have to be prepared to encounter and destroy them.
dextrorotatory members can be conceived to appear on a statistical basis
the result o( the resonance proce s seen to occur in all the synthesis
nature. The intervention of specific enzymes against them would have III
aim to control their existence and especially to prevent their intervention
funher evolution. In a "ork hypothesis concerning the cancerous pr
we considered that their persistence and especially their participation
forming hierarchic cntities would correspond to the specific abnono
characterizing this condition.

In another work hypothesis which concerns also cancerous pr
and which we will discuss later, abnormal proteins arc thought to appear
a result of the bond of a carbamic radical (2lJ5) to the amino acid
The resulting cyclic (ormation having the characteristic NC C group
it, would correspond to abnormal amino acids which would represent
primary characteristic formation of the cancerous condition. (S~~ C~

11, Note J)

Carbohydral~s-Glucoseacls as an anti-fatty acid agent, possibly
cause o( the glyccryl compounds resulting from its metaboli m. We
studied it in opposition to the respective acids-gluconic, glucuronic
saccharic. Glucose has an analgesic effect. although limited. upon pain
an alkaline pattern, and an opposite effect upon pain o( an acid pa

The acid group has an opposite effect upon pain. This could be
lated with the change toward acidosis seen in the local pH of the Ics'
A manifest change toward acidosis was seen under the influence of gI
in the second day wound crust pH. We have noted previously the
played by glucuronic acid as an agent with anti-positive-lipid activity.
believe that it i largely through this mechani m that it (avorably inJI
acid pain, having an indirect action similar to that o( fatty acids.


