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FOREWORD

Between 1949 —1951. the residents of the L C. Frimu™ Home for the Elderly
grown in 1952 into the Institute of Geriatries for the treatment and prevention
of aging — were subjected to a procaine treatment in the case of certain old age
diseases, o, g degenerative rheumatism and atherosclerosis. Beside the positive
effeet on these diseases, a general improvement was observed in the psyehie and
physical conditions of the patients. In view of it, T suggested to the committee
charged with the distribution by treatment groups of the then 201 aged of the
tlome, to have one group given a procaine treatment. Based on the results obtained
until then, seientist C, I. Parhon agreed. It is quite certain that those results
fucilitated the establishment of the first Institute of (eriatries worldwide.

The aged subjected to treatment have been followed up in the Stationary of
the Institute for thirty vears now, often for as long as 10—15 —20 vears: this has
led to the longest longitudinal research in gerontology.

The beginning was certainly difficult. The research was obviously original,
becanse no similar approaches existed and henee, we eould not find comparative
data in the literature. When the experiment was started on May 5, 1951, the double-
blind research had not yet become a prerequiste for the aceeptation of a drug.
Along a period of three vears, we used three therapeutical methods, namely: pro-
caine, vitamin E and epiphyseal extract, injected at the same interval since, at
that time, we did not know that procaine would yield the best results.

Severul eircumstanees supported the establishment of the Institute: C. L
Parhon’s outstanding personality, the understanding for the problem of old age
shown by the Romanian Government, the first results vielded by the biotrophic
therapy, the devotion of the small group of researchers, too small in mumber for
the vast research work that lay ahead.

As a result of the treatment given, the condition of the aged from the [usti-
tute improved widely compared to other Homes™ residents. The therapeutie re-
searches carried out at the Stationary of the Institute pointed out the beneficial
effect of the procaine management on the residents’ health: they became more
active, enjoyed living and working, their memory was stimulated and depression
alleviated.

Sinee our aim was to keep the aged alive as long as possible, we could not
immediately comply with other aged persons’ requests for hospitalization. Although
now everything seems smooth, it was not so at that time. It was not so easy for the
Government to fund this research. but I believe everybody's efforts  proved
worth while.

Another opportunity for the progress of gerontology in Romania, beside the
establishment of the Institute, was the setting up of the Romanian Gerontological
Society in 1956. This also required efforts and perseverance. During the same
vear, the Board of the International Association of Gerontology granted affilation
to the Romanian Gerontological Society. The president of the Society was co-
opted on the leading committee of the IAG. The exchange of ideas promoted by
the Romanian Gerontological Society. with the participation of researchers from
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the Tnstitute, seientists and physieians from other Institutes has also been o factor
of progress for Romanian gerontology.

The Romanian Gerontological Society has been supporting international
contacts and, since 1957, the Romanian delegates have participated in all the
international congresses of the IAG: Ttaly (1957), San Franeiseo (1960), Copen-
hagen (18G3), Vienna (1966), Washington (1969), Kiew (1972), Israel (1975), Takyo
(1978), as well as in many other national and international meetings,

We are looking forward to this Journal publishing many valuable papers
authored not only by gerontologists, bt also by workers from other medical and
related fields interested in this humanitarian problem. Foreign contributions to
this Journal are welcome.

We would like to extend our gratitude to the Academy of the Socialist Republic
of Romania for aceepting the publication of the Romanian Journal of Geronto-
logy and Geriatries by its Publishing House. As a matter of fact, since 1951, the
papers elaborated by the researchers of the Institute have been published in the
Scientific Bulletin of the Aeademy and in other publications of the Aeademy.
Other articles have appeared in the Journal of Normal and Pathological Physio-
logy of the Union of Societies of Medical Sciences.

We wish to thank all those who have helped to the publication of this first
issue and we hope to have the seientific valwe of the Journal enhanced throngh
contributions from an inereasingly greater number of seientists.

1N ASLAN
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THEORETICAL BASES OF PROCAINE THERAPY
(GEROVITAL H, AND ASLAVITAL) IN THE PROPHYLAXIS
OF AGING

ANA ASLAN

The Nabiowl  Lustitute of Crevontology wad  Gerialies,
Biuedimpest, Kowiin

Sunmiary, The reduced number and functional capacities of the cells during the aging proeess
induce numerous charaeterisries of aging. As regards the newrons, the main object is to
extend the ecellular resourees, with the help of psycho-pharmacology. The anthor proved,
25 years ago, the influence of procaine on the nervons system, by psychological and fune-
tional, clinical and experimental investigations. Recently the proeaine pharmacology has
developed by means of some American anthors’ researches, among which donble-hlind studies,
coneerning the favourable effect of Gerovital Iy on the depressive moods of the elderly.
The connection was proved between the aging process and the intensification of mono-
aminoxidase activity in the brain as well as procaine and especially Gerovital Hy eapacity
to inhibit MAO and to reduce the aging marks at the level of the central nervous sys-
tem, The anabolic action of procaine was proved in researches on eell cultures as well as on
the animals finding, among others, an improved general trophicity and a prolonged life
spant, Uther results obtained in the field of procaine action mechanisms refer fo: the improv-
el mitrogenous  balance, favoured ATP synthesis, antiovidating action, intervention in the
uxidative phospliorylation, the fat metaholism disturbances of atherosclerosis, the increased
speed of nerve condition, the exeretion of urinary steroids and metabolites, ete. The nltra-
structural studies revealed the contribution of Gerovital 1, to the stabilization of mem-
branes and of the main cellular organelles, the intensification of eell metabolie activity in
the treated cultures. All these lie at the basis of the prophylaetic aetion and therapy of the
aging phenomenon. In order to intensify the lipotropic ion as well as that on the cere-
bral aging, the awthor elaborated a new product, Aslavital, The results of this treatment
obtained in the first 9 vears of application prove its cffiency in the involutive processes,
predominantly cerebral, aml in atherosclerosis {especially in the disorders of blood coagu-
lahility and lipid metabolism) as well as in the prevention or treatment of complications,

The deerease i the funetional eapacity, rendered more evident by the action
of a stress factor, is one of the characteristics of the aging bodv. The deerease iz
closely correlated with the lowering number and functional ability of the active
cells. With the progress of life. the rhythm in which mitotie eells regenerate slows
down, thus the number of active cells deereases, as against the total hody mass.
This decrease induces the numerous characteristies of aging. such as: asthenia, phy-
sieal disabilities. diminished museular strength, impaired heart and kidney function,
ete, The unbalanced adaptative mechanizms are also eommon,

[Tp to the present. there has been no proof of neuronal regencration. Never-
theless. in our opinion. the possible prolongation of the brain cellular resources is
a main objective of current gerontological research, that is of the psveho-pharma-
cology of aging.

Thirty-four years ago we published the first article on proeaine action at the
level of the respiratory centres in humans [1]: since 1949 our researches have
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pointed out procaine action in the proeess of aging [2]. The stimulation of hair growth
and repigmentation in humans [3], improved fur trophicity in rats [4], positive
action on memory and depression have also heen pointed out. The elinical and physio-
logical investigations earried out in collaboration with C. L Parhon and Al Vribiescu
[5] pointed out procaine influence on the brain (studies based on conditioned reflexes).

Liith [6] emphasized that Parhon and Aslan had been the first scientists who
mentioned the psyehic effeet of procaine (“proeaine influence on the patient’s
psyehic condition was signaled for the first time in the medieal literature by the
Romanian anthors™).

During the last 23 years our investigations of the biotrophic action of this
substance, as well as studies carried out by foreign resenrchers have contributed
to the improvement of procaine pharmacology. In the present paper | shall present
the investigations of proeaine action on the central nervous svstem and metaholie
processes, with emphasis on the study of the regeneration phenomenon: in other
words, T shall speak about the theoretical bases of this therapy in the process of
aging and the prophylaxis of premature aging.

Our study on conditioned reflexes in hman subjeets were confirmed by
Tsobkallo and Kuteherenko's experimental investigations [7]; they notieed the
stimulating effeet of 1—2 mg/kg body weight (amounts we used in human subjects)
on the higher nervous activity as against the inhibitory effect of 20 mg/kg body
weight, The above-mentioned authors pointed out that the upper area of the hrain
is mostly influenced by procaine. (The experiments were earried out on dogs and
rabbits, and procaine was administered subeutaneously). Certain authors noticed
that the products resulting from procaine hydrolvsis were less active than procaine
itself. This is a proof that the effect on the central nervons svstem is due to the
intact procaine moleenle,

Injecting procaine intravenously in dogs, Genovese and Garrattini [8] noticed
the fixation of the substance in the central nervons system rather than in other
Organs.

S. Mora's electroencephalographic study [9] revealed significant differcnces
Between the 139 subjeets mvestigated, the average age being G6. and  younger
subjects, the average age being 27, The eombination of alpha and beta waves was
pointed out in 67.7%, of the aged subjects. The eorresponding pereentage with the
vounger subjeets was 3200, Beotter EEG tracings were pointed ont in 1/3 of the
treated cases; no modifieation was noticed in the subjects with beta waves preva-
lenee. The author establishes i possible correlation between the EEG tracings and
the psychie reactivity.

The investigations condueted in collaboration with Brosteanu and C. End-
chesen [10] pointed out normal, unimpaired electric tracings under intermittent
luminous stimuli in 75%;, of the Gerovital H, chronically treated subjeets (the ave-
rage age 85): in aged untreated subjeets, normal tracings were evidenced only in
209, of the cases.

Subsequent to our investigations on the psychie effeet of procaine (the resulis
of which were published in 1956) pharnacologieal studies were carvied ont in 1957
on dimethylaminoethanol (DMAE) aetion by Pleiffer and coll. [11]. who noticed a
higher improvement in museular tonus and sleep, as well as a stronger mental
stimulation with DMAE rather than with amphetanmine. This study placed emphasis
on the relations existing between DMAE and acetylcholine. Subsequently, Groth,
Bain and Pleiffer’s comparative researches [12] based on ¥ €. DMALE and choline
action proved that DMALE breaks through the blood-brain harrier, takes part
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in the metabolie proeess of the nervous eells fixing their proteie and lipid fraetions
and is instantaneously changed into choline and acetyleholine. Unlike DMALE,
labelled choline is removed through wrine and respiration. DMAE may  be
looked upon as an acetyleholine precursor,

Numerous biochemieal studies on the animal wetabolism were carried out
with an emphasis on DMAE transformation into choline. The eyele is the following:
serine, aminoethanol. monoaminoethanol, DMAE [13]. Eicholtz's investigations
|14] #n site of striated musele also revealed DMAE transformation into choline,
Beside the above-mentioned pharmacological, Diochemical and biophysical data,
procaine stimulating action on the central nervous system was pointed out by
experimental investigations in white rats. In collaboration with Al Vribieseu and
coll. [15] we studied the learning and memorizing eapacity with 24-month-old
rats, aecording to Verzar and MeDougall's maze method [16]; the results obtained
in Gerovital 1y treated animals were significant.

Studies based on our method were conducted on psvehie disturbances and
brain syndromes in old age. Bueel and Saunders [ 17] emphasised the  favourable
effect of the treatment in clderly 'z('hunphrl-nw subjeets: the disappearance of hal-
Iucinations and the new contact with the environment up to the recovery of the
intellectual activities. These anthors consider procaine an energizing substance and
correlate its aetion with monoaminoxidase (MAQ) inhibition. Besides us, Tsob-
kallo, Bueei and Saunders found proeaine more active than DMAE,

Significant data were communieated in 1972 on the existing relationship
betweent MAO brain level and the aging phenomenon. Robinson and coll. [18]
pointed ont the marked inerease in MAO brain level after 45, as well as the possible
conneetion between this inerease and the aging phenomenon.

MacFarlane [19] has appreciated Robinson's hmportant contribution to the
anderstanding of a biochemical modification connected with the aging process.
Baged on his data hie emphasised that Gerovital Hy induees a stronger MAO inhi-
hition than the normal proeaine hydrochlorate :its action isreversibleand competitive.

The results of such studies pointed out Gerovital Hg favourable effect on the
aged subjects, due to the inhibition of the MAO inereased levels : biogenous amines
levels are also brought to normal values. The results of the elinical researches on
the effect of Gerovital Hy on the elderly suggest that the normalization of MAO
lovels has a positive influence on aging associated svmptoms.

Long [20] investigated procaine effect on orientation. memory, attention and
body weight in the aged. Double-blind studies according to our method were con-
dueted for I vear, on 60 subjeets with orientation froubles. A special procedore
for measuring orientation. attention and memory was used: it pointed ont hetter
seores in the treated group. Memorizing ability improved in the treated subjects,
whereas a decrease was notieed in controls: hrnl\' weight inereazed in the treated
stthjeets and deereased in controls.

Beside positive results, certain negative facts were noticed in Great Britain
[21, 22, 23], Three experiments were condueted on @ small number of subjects with
severely impaired general condition. The treatment was applied neither with onr
product nor according to onr method,

In our first investigations we used a procaine solution with pH — 4.2,
Sinee 1957, the solution had been buffered at pH = 3 4. in order to obtain a
higher stability. Our solution (Gerovital Hgp contains: proeaine 2%, henzoie neid
0,129, potassimm metabisulphite 0.10%,, dinatrinm phosphate 0.0175. Potassinm
salt was added in order to intensify the effect on the nervous system and the heart,
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Mention should be made of Holland's investigations (quoted by Giotti [24])
which pointed out the slowing down of potassium loss in a potassium-lacking envi-
ronment subsequently to procaine administration.

Alfonskain [25] notieed that potassium prolongs and intensifies procaine
aetion,

The fact iz also known that potassivin ion potentiates acetyleholine activity :
it is also known that procaine acts at the cellular level. The hypothesis may thus
be advaneed that the potassimm ion facilitates proeaine penctration inta the eell.

The studies earried out by Benetato and eoll. [26] pointed out the eontribu-
tion of the researches on potassium mechanism of action to the eellular biophysies.
particularly in the aged.

*

The long-term treatment with Gerovital H, administered to aged subjects
resalted in skin revitalization, bair growth stimulation, development of museles,
increased resistance to stress, quicker consolidation of fractures.

Mortality was 8%, in the chronieally treated subjects, as against 169 in con-
trols. The anatomo-pathological evaluation of the deceased subjects [27] focussed
on the analysis of eell division: the multiplieation of certain myoeardial fibres and
nielei against the atrophy of others was thus noticed. The authors suggest that this
faet represents the reactivation of myocardial nuelei correlated with the metabolic
process. Another morphological finding was the absence of selerosis consecutive
to parenchymatons atrophy in the liver, heart, brain and endocrine glands

The experimental researches, condueted in eollaboration with AL Vreabieseu.
€. Domilesen and 1, Nieea, consisting in the clipping of the sciatic musele, pointed
out both physiolagically and morphologieally the stimulation produced by Gero-
vital Hy in the regeneration of the striated muscle, This effeet is significant]y strong-
er with Gerovital Hy than with the eommon procaine solution. A -Jud\ on the
regeneration of the pl‘l’l]l]'ll']’.ﬂ nerves pointed out the positive effeet of Gerovital I,
on the continuity of the seiatic nerve; it delays the occurrence and the progress
of neurodystroplhic processes and results in the regression of sural triceps muscle
atrophy. The regression of the atrophy was pointed out in 719 of the Gerovital H,
treated cases, in 26.6%, of the controls and in 362, of the animals subjected to the
procaine treatment.

Statistically speaking, the studies on nervous dyvstrophy (Speransky’s meth-
od) and experimental fractures pointed out more significant effects of the drug
when applied before the dystrophy or fraeture, thus supporting its prophylactic
utilisation.

The experimental studies pointed ont procame anabolic action noticed pre-
viously. In studies on Infuzoria (Colpidium eolpoda and Vorticella) we noticed the
stimulated cell proliferation as o result of a weak procaine solution, this pointing
to the anaboelic action of the drog [28]. The investigations on rats drew the attention
on procaine anabolic influence notieed in the animals® weight inerease and improved
quality of the hair [4], Tn a study on S-month-old rats, Berger [29, 50] obtained
similar results with 6 mg/ke body weight procaine, A H-month-prolongation of the
life span was noticed.

On the other hand, Verzar [31] used 25 mg/kg body weight procaine (amount
which inhibits the oxidoreduction) and did not notice any modification,

In order to solve the problem of these wntm(lu-tnr\ resnlts we initiated [ 15]
o study on 1800 white rats treated with Gerovital Hy sinee the age of 3 months,
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that is before the onset of aging. The results pointed out a 21%, increase of the
life-span in Gerovital Hy treated animals; an improved general trophicity was also
noticed, as well as an inereased resistance to bronchial-pulmonary diseases. Less
myoeardial lesions were reeorded on ECG (eoronary irrigation disorders in 307,
of the treated animals, as eompared to 809, of the controls). Fewer spontaneous.
tumors oecurred in the treated group as against the controls.

Histological examination of the treated animals revealed a less important
connective invasion in the myocardinm, the striated musele, and less degenerative
lesions in the renal tubule.

Konieezny [32] noticed the weight inerease and the diminution of the nitrogen
catabolism in the procaine freated rats. Nicolae and Dumitresen investigated the
influence of procaine therapy on the nitrogen metabolism in aged. The treatment
resulted in the deereased nitrogen exeretion, the improvement of the nitrogenons
halanee even in quite aged patients. These authors emphasized the importance of
the above mentioned therapy in dystrophic states assoeiated with proteic meta-
haolie troubles.

In a previous study [34] we noticed the improvement of the restrieted
diffusion ag a result of procaine administration; the intensified albumin supply was
thus ensured, Procaine intervention in the earbohvdrates metabolisne was experi-
mentally evideneed in our researches. The study on aloxanie diabetes in rats [35]
pointed out procaine intervention in balancing metabolic disturbances as well as
its aection in preventing aloxanic aggression (insulin-like effect).

The investigations of isolated homeothermal and poikilothermal organs evi-
denced the stimulation of the vital processes produced by procaine. The studies
were eonducted by Teitel and eoll. [36]. The authors noticed that low procaine
amounts have a trophic and stimulating effeet on the dorsal musele of the leceh
prolonging its spontancous activity and inereasing the amplitude of the contrac-
tions. The researchers noticed procaine to be more sensitive to potassinm aetion.

In other studies the emphasis was placed on procaine intervention in the in-
ternediate metabolism. Tavouring ATP synthesis [37. 38]. This hy pothesis was based
on the diserepancy between the favourable trophic effect on one hand, and on the
reduced O, consumption on the other. This linding seems to point out procaine
similarity with the antioxidative substances, Fichez and Klotz also insist on the
procaine antioxidative effeet [39).

Other studies carried out on veast [40] pointed out procaine action on the
enzymes involved in oxidoreduction. Researches on liver homogenate pointed out
procaine intervention on oxidative phosphorylation of glucidie metabolism [41, 42].

Analysing the relationship existing between aging and atheromatosis we
realised that procaine effect on lipid metabolism required further investigation.

The studies an experimentally indueed atheromatosis revealed the slowing
down of the process in the animals simultancously treated with Gerovital H, [43].
From a humoral standpoint the breaking down of lipoproteins shift to beta maero-
moleeules was noticed. These results were confirmed by Tehernov [44]. Sidorovitch
[45] noticed o similar action and suggested a possible svnergism between procaine
and female hormones.

The cffeet on atheroselerosis was investigated by Litovehenko and coll. [46]
in 145 patients; the oscillometrie evaluation subsequent to 2—4 series of procaine
injections revealed a normal reaction to eold stimuli. The eapillaroscopie investi-
gation pointed out the aceeleration of the blood flow subsequent to 3—5 series of
mjections. A similar effeet on the capillaries was communieated also by Schulze.
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Litovehenko emphasized that procaine influenced the newrotie and eireulatory
disturbances in atherosclerotic subjeets [46].

Kurth's studies [47] on proeaine aetion on the lipid metabolism recorded
favourable results in atherosclerotic subjeets in whom the Tunetion of the cell mem-
brane was correeted. Also 35 of the arteriosclerotic dysproteinemias became nor-
mal as a result of procaine administration. The author also noticed the quicker
serum clearing as well as the decrease of cholesterol levels.

In order to point out the antistherogenous action of Gerovital Hy we carried
out a study on 25 subjects aged 72 =90, subjected to procaine treatment for 4—11
years: an equal number of patients were used as controls, The author studied lipo-
proteinlipase activity in vifro as well as different fractions after both heparin injee-
tions and the activation of the endogenous lipoproteinlipase.  Lipoproteinlipase
aetivity reached the average values 13.01 £ 2,01 in the treated subjeets. as against
8.70 4 L.77 in the controls (the normal value is 155 1.6).

An obvious dislocation of the lipoproteie fractions was notieed alter the hepa-
rin injection, with the modification of the beta [ alpha-lipoprotein gradient (809,
in the treated subjeets, ag against 15°, in the controls). The medilications of the
coelficient beta [ alpha specific to the post-heparin lipoproteins tallied with the lipo-
proteinlipase enzymatie aetivity i vifro.

The inferenee may be thus drawn that one of the important links in the athe-
roselerotic dyslipoidosis chain is also subjected to the biotrophic inflaence. These
data may be correlated with the redueed number of thrombotie accidents in aged
subjects treated with Gerovital Hy. These observations confirm the results of our
previous studies [48] on Gerovital Hy based prophylaxis of atherosclerosis,

Comparative studies on Gerovital H, and precaine action, carried out by
Greppi and Seardigli [49] pointed ont the higher efficiency of Gerovital H,,

Gordon aund  eoll.  econducted comparative  studies  on  Americane
procaine and Gerovital 1, The experiments on rats revealed higher procaine
fevels subsequent to intramuscular Gerovital Hy injeetions as againsgt American
procaine.

The “rejuvenating” effect of Gerovital Hy on the exerction of the urinary
steroids and metabolites, as well as on the conduction speed of the stimuli to the
peripheral nerves were pointed out in the double-blind comparative researches [50}.

The above-mentioned authors carried out psvehie and social studies on 60
patients aged G8 90, subjeeted to the treatment based on Gerovital Hy and Ame-
rican procaine. The general and psvelie conditions improved more with the Gero-
vital Hy treated group [51].

Friedman |52] communicated the results obtained with the Gerovital H,
treatment in mental disturbanees (confusion of organic origin). The clinieal allevia-
tion of the senile svmptoms present in 1/3 of the treated subjects was noticed. In
the anthor’s opinion. senile confusion may be correlated with the metabolic distur-
banees. whieh ean be alleviated through a biochemical reaction.

The favourable influence upon the depressive psvehical states of the aged was
also noticed [37]. The antidepressive effect of procaine has also been pointed out
by Bueei and Saunders |17], Siggelkow 53], Cambel [54] and other researchers.

Together with Parhon [3] we found an improvement of memory, attention
and sleep in patients chronically treated with procaine.

Recently, a double-blind research. Zung and eoll. [55] using placebo and imi-
pramine, tried to evaluate the efficiency of Gerovital Hy therapy in depressive troubles,
an 30 elderly patients, The elinical observations and psyehometrical tests performed
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before and after the four week treatment pointed out the superiority of Gerovital H,
Over imipramine.

Recently published data |18, 19, 56] draw attention to the modifieation in-
duced by aging and depressive states in the enzymatic activity of the nervous cell as
well as to the intervention of procaine at this level. The inereased MAO activity
could play an important part in the biochemieal modifications induced by aging
and depressive states. As a matter of fact, depressive states have been correlated
with the reduetion of central amines [57], which is due, as recently shown, to the
increase of moneaminoxidase.

All these data point to procaine action on the eell metabolisin beside that
an the eell membrane. They also show the stronger effect of Gerovital Hy (poten-
thited pr oeaine solution) at “eellular level |u1rtlt'lllnr|\ on the central nervous system
isagainst  common  procaine.

We should also emphasize Officer’s researeh [58] whieh. based on Hayflick's
abservation on the limited life-span of culture eells, pointed out that Gerovital H,
introduced during the second passage accelerates cell doubling rate and, after the
division has eeased, provides a I:m;{er life-span in the treated as againgt the control
cells: it also prevents the transformation of the cell into a permanent cell line.

Our studies carried out on secondary cellular cultures from monkey kidneys
showed that the average cell postmitotic life span was 72.4 dayvs in cultures treated
with Gerovital Hy having undergone 14 passages and 623 davs in nontreated cultures
having undergone 12 passages,

The witrastructural study revealed the contribution of Gerovital Hy to the
stability of maim eeilular organelles during the eultivation of cercopitheens kidney
cells. A significant increase in the number and size of autophagic vacuoles was de-
tected in untreated. control cells. The evtoplasmie reticulum was constricted and
crnpty with few polyribosomes and prominent vacuoles. Large evtoplasmie damage
Wils sean,

The nltrastruetural findings correlate with stimulation and inerease of the
metabolic activity in Gerovital Hy treated eells,

Based on the elinical and experimental resultg of the research work in our
Institute, we have started sinee 1954 the prophylaxis of aging based on eutrophic
medication (Gerovital Hg).

During the last vears, 144 gerontological eentres have been organised
industrial and agricultural enterprises,

Under the supervision of the Institute of Geriatries in Bucharest, the workers
aged 45 1o 60 were subjected to medical examination: the physicians and the logal
sovial workers also drew up the soeial anamnesis of the patients. The complex eva-
luation of the health and social condition of the population is associated with a
series of funetional tests based on which the subjects” biological state is assessed,
Gerovital Hy therapy was thus administered to a group of subjects, as against a
control group. The evolution was recorded every G months. (Prophylactie therapy:
5 series cach ineluding 12 Gerovital Hy injeetions — 5 ml —annually, with one-
month break between the series). The improvement of the psychic condition and
work capacity was noticed in 70%, of the cases: the appetite as well as the body
weight inereased : morhidity figures dropped and the resistance to stress inerpased.

Beside the anaesthetic effect, proeaine also acts as an Nltl'(};lhit":lgmli' in the
process of aging. The clinieal and experimental investigations pointed out this
prophylactie t‘fflt'all'_. Aceording to Sochring [59] the anaesthetic effeet is but a
small part of the procaine general effeet. Both as an intaet molecule and through
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DEAE. PABA and the folic acid it intervenes in the metabolic regulation. It fa-
vours acetvleholine action and prevents epineplirine oxidation. Aecording to Laborit
and eoll. [60] the substances having this type of action play an important part in
the cellular reactivation.

*

In order to intensifv Gerovital Hg lipotropie action, as well as that on the
nervous gystem, a lipotropic factor and another one with stimulating effect on the
neurons were added to the basie formula. The new produet, ealled Aslavital, was
studied 10 vears both experimentally and clinically.

Sinee 1961, the Aslavital ampoules and dragées have been administered to
182 patients hospitalized at the Institute of Geriatrics and 1250 ontpatients. The

effects of the treatment were studied comparatively with a group of patients that

were not subjected to treatment. The patients were examined clinically, physiolo-
gieally and by Xrays: [unctional. biochemieal and hematological investigations
were also earried out.

The clinical and laboratory data pointed out improvements in the general
biological condition. tissue revitalization. the slowing down of the involutive pro-
cess, the alleviation of the chronic degenerative diseases and the prevention of the
complieations they might induee. 50°%,—80%, of the eases with predominantly
eerebral aging, particularly in initial stages, improved. Physical and psychie asthenia
was alleviated in 829 of the cases, the intelleetual over-exertion (disturbed memory,
coneentration and attention) in 677, of the cases, depressive state in 869 of the
cases-and anxiety in 86", of the cases.

The EIG tracings pointed out the inereased amplitude of the waves, a better
modulation and frequency of the alpha rhythm in 72%, of the cases: the frequency
of the slow clements decreased in :!.'!"‘, of the cases and remained unehanged
in 30.5%,.

Favourable results were obtained in cases of atherosclerosis, either generalized
or eerebral. coronary or peripheral as well as in the prevention and control of
thromboembolie aceidents and posthemorrhagic sequelae.

The results of the elinieal and funetional investigations pointed out the nor-
malization and the stabilization of the blood pressure, the improvement of hemo-
dynamies in G ',, of the cases and a better vasenlar reaction in all the subjects that
presented deviations from the normal values.

The KEKG pointed out the improvement in the 5-T sequenee and T wave in
sitbjects with coronary  pathology.

The improvement or the earrection of global plasma hypereoagalability, hypo-
fibrinolysis. thromboeytic hyperfunetionality, endogenous hypoheparinemia and
hyperlipoproteinemin in the treated atheroselerotic aged patients. also pointed ont
the antiatherogenie therapeutical properties of Aslavital.

Positive results have also been obtained on sugar, lipid. cholesterol and beta-
lipoprotein levels.

Important improvements have been noticed in the psvehosomatically defi-
cient children, as well ag in those with postencephalomyelitie sequelae.

We could not inelude in this paper all the studies recently condueted on
Gerovital Hy therapy in old age and the prevention of premature aging. Those data
were mentioned which are the theoretical basis of procaine tlu-mpv and empha-
size its action on the centeal nervous system and the regulation of the metabolie
PrOCesses,
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Résmmé, La haisse du nombre et de la eapacité fonctionnelle des cellules i cours du vieil-
lissement ir de nombrenses enractéristiques du vieillissement, En o ce qui coneerne Jes
nenarones, le principal objectif est le prolongement dis ressourees cellulaires, l.iit rendu possible
grice @ 1o psvehopharmacologio. Lanteur a démontré, il v & 25 ans déjid, V'influence de
procaine sur le systéme nerveux par des investigations psyehologiques et fonetionnelles, ofini-
ques et expérimentales. Récemment la pharmacologie de la procaine s'est diveloppée grice
aux reeherches de eertains antenrs amérieaing, parmi lesquelles des études double-blind  aussi.
sur Peffet favorable du Gérovital Hy dans les états dépressifs des vieillards, On o démontré
la relation entre le phénoméne de vieillissement et Vintensifieation de Pactivité de la mono-
amineoxydase dans le cervean, ainsi que o capacitéd de la procaine et spécinlement du Giéro-
vital Hy dinhiber la MAO et de réduire les signes de vieillissement au niveaun du systéme ner-
veux central, L'action ..rmlmhqno de la ||rumim‘ a ¢té démontrée par des recherches sur des
vultures de cellules, mais sur des animaux aussi, en constatant parmi antres, Unmélioration
de Jenr état trophique général et la prolongation de lewr durée de vie, Antres risultats obte-
nis dans le domaine des méennismes d'action de la procaine se réfirent A Pamdlioration du
hilan azoté, Ia favorisation de la synthése de PATP, Usction anti-oxyvdante, Uintervention dans
la phosphoryvlation oxvdati dans les troubles du wétabolisme lipidigue e Pathéroselérose,
dans la eroissance de la vitesse de conduction nerveuse, Uexerétion de stérofdes et méta-
bolites urinaires, ete. Les étodes ultrastrueturelles ont relevé la contribution du Gérovital 11,
i la stabilisation des membranes et des prineipany organites eellulaires, intensification de
Pactivité métabolique des cellules des cultures troitdes. Tous ves faits constituent la base
daction de Ja prophylaxie et de la thérapie du phénomine de vieillissement, Afin dinten-
sifier "action Iipntrupe, ainsi que celle agissant sur le vieillissement cériébral auteur a ¢la-
boré wn nouvean produit, "Aslavital. Les résultats obtenus les 9 premicres années d appli-
cation de ce traitement attestent son efficience dans les processus involutifs, & prédominance
cérdhrale et dans Pathéroselérose (surtout dans les tronbles do congulabilité sanguine et du
métabolisme lipidiquey, ainsi que dans lo prévention ou le traitement des complications,
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(URRENT PRIORITIENS IN THE BIOLOGY OF AGING

AL, YRABIESCU

The National lastitule '-f l‘:u.r(;ufnfmjly and Borialries,
Buchares!, Rowanin

Summary, Aring is an involutive phenomenon progressively affeeting all levels of the bio-
logical orgunization: molecular, eellular, tissular, organic and organismie, The aging process
does not develop uniformly in time and space, its rate being different for each species, indi-
vidual, organ and tissue. Between the different phenomena oconrring at the same or at diffe-
rent levels of organization, or between mechanisms and effects, there is a feed-hack intereonsdi-
tioning, Mention is made of modern coneepts on the genetic mechanisms of azing, with emphn-
sis on those which seem to allow a better understanding of the aging process, The author
also reports on the contribution of the researches rarried out in the National Institute of
Gerontology amd Geriatries, Bucharest, in the field of the biology of aging and biotrophic
fhl-r.lp-, with Gerovital 1, and ’nl.l\.it.ﬂ, |||rn|u|1'¢ developed by Ana Aslan. A deseription
i< given of the research-work on: the increasing degree of collagen polymerization with advane-
ing uge; decreasing Fe* recoptor synthesis in the rat '-[llr'nnr\u‘ with advancing age and
ite stimulation following therapy ; neuromal depletion in the cerebellum; age-induced reduction
of structural glyeoproteins in the intercellular matrix and their inerease in the treated ani-
mals : decreased rat peritoneal macrophage migration with advancing age: the inereased aeti-
vity of mononmineoxidase in elderly tissues and B type inhibition indueed by Gerovital
I3 the protective effect of the treatment in coldstressed, old animals, ete,

Due to the advance made after 1840 in the control of infections diseases by
means of bacteriostatie and baeterieidal substances, physicians and seientists were
able to focus their attention on the period of organismic involution, old age, fre-
quently accompanied by chronie degenerative diseases. a main factor in shortening
the life span.

The progress recorded during the last 30 vears in the study of the biology of
aging is to a great extent the result of the close collaboration between specialists
from different branches of medieine and other seiences. which has led to the elabo-
ration of new and valmable concepts and use of modern techniques.

In the field of the biology of aging the comprehensive selentific data which
have acenmulated refleet the different gerontological orientations of the various
schools throughout the world: a systematic presentation of sueh data would be
thus difficult. Based on the unanimously admitted opinion that aging is a process
which affects the entire organism, we shall try. as other authors did, 10 review the
most significant data on the main levels of hiological organization: moleeular,
cellular, tissular. organic and organismic,

The feed-back interconditioning between the various phenomena oeenrring
both at the same and at different levels of orcanization. should be taken into consi-
deration when interpreting the data presented (Fig. 1),

The mechanisms involved at the moleenlar level of aging are cither genetie
or nongenetic [1].
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Considering only the mechanism of aging which oveurs in the nueleas, there
are two possible alternatives of interpreting aging: 1) the resnlt of a well ordered
genetie programme, which develops without considerable errors and 2) a biological
process which results from the deficiencies ocenrring in the control of the genetie
programme, throughout the life span. Among the eauses inducing the defective
genetie control mention should be made
of: the progressive crosslinking of DNA:

= — ORGANISM ; . : :
2 somatie mutations: eode errors in DNA
SZ s replication:  ehromosomal — aberritions:
Sz L TISSUE - ORGAN 4 chemical changes in DNA. produced by
N 2 the free radicals, ete.
5% ' & The theories according to which eyto-
YE CELLULAR ——2 chemical aging is attributable to inereased
we | 2 errors in tranglation and in proiein syn-
iy ' thesis is supported by a possible acen-
MOLECUL AR mnlation of mutagene changes [2].
e Y Tavals. AF: HEclnaTeatioEral nris Greater attention has been given to
tion, the eoding errors in replication [3], the

acemmulation of which is dependent on the
number of generations: the more active the doubling of the cell. the higher the
number ol errors,

The somatic nutations seenn more certainly involved, because they alfect
wll the moleenles synthesized by o certain gene, It is important to know whether
aging is the result of either an intrinsic muotagencsis. dependent on the number of
generations, or time-dependent mutations which oceur in postmitotic cells,

Researches have been eondueted in the Institute on the role of the free radi-
cals as endogenous source of mutations. The first stage of the research. condneted
by Brazdes, Criaesen and Rusu [4]. was focused on the inerense with age in serim
nuclear paramagnetic eentres: at present. the possibility is studied by Buesa of
capturing the free radicals. which have too short a life span to be evidenced by
means of common chemical methods.

Among the other possible moleenlar mechanisms of aging mention should be
made of the progressive erosslinking of the protein macromolecules, protein partial
hvdrolysis or denaturation, ete,

Aslan, Vedbieseu [5] made an original contribution to the study of these meeln-
nigms by pointing out the gradual inerease in collagen polvinerization with advane-
ing age (Fig. 2). Other researches [6] were focused on the inerease with age in the
mechanical resistanee of tendon collagen fibres (Fig. 3).

To the above changes induced by molecular aging, we may also add: the
physico-chemical progressive inactivation of DNA: blocked gene acenmulation and
progressive loss of genetie information ; production of wrongly-synthesized imaetive
or rapidly degrading proteins with antigenie petential: changes in the physico-
chemical properties of protein macromoleenles; intra- or extracellular acenmulation
of macromolecules: deficiencies in the synthesis of intercellular matrix maero-
moleenles. ete.

Concerning the ageing at the cellnlar level, mention should be made of the
following mechanisins: the structural and funetional changes of biologieal mem-
branes: diminished membrane reeeptor synthesis: deereased eell doubling potential,
genetically programmed Hmitation of cell life span, differing o vitro for each spe-
eies: intensification of MAO activity: intensification of proteolvtie enzvme acti-
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vity: aceumulation of pigments with age: funetional disturbances in speeialized
cells, particularly nervons. endoerine. immuno-competent: decrease of intracel-
lular potassium amount, ete.

The researches on cell membrane ehanges have recently pointed out the re-
duetion of receptor-svnthesis in the course of the aging process,
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In the course of aging. deficiencies were found for instanee in the reeeptivity
of hormoenes. mediators, amino aeids, ete.

Maneinlea, Ghetie, Toneseu |7 studied the age dependent variation of Fe~
veceptors on the surfaee of rat splenoeytes. The deereased interaction was noticed
between the Fe' receptors and heterogencous immunoglobulin as a result of the
diminished receptor svuthesis,

The decrease with age of the steroid hormone receptors has been tested for
glueocorticsids by Roth [8], in researches on old rat brain. The same author [9)
found a 30%, reduetion in the glieocorticoid membrane binding sites on the neuronal
pericardinm isolated from old rats.

Other studices pointed out: the deerease of sex steroid hormene receptors in
old rat brain [10]. the reduection of tissue receptivity for sex hormones neurotrans-
mitters, etc., as a result of advancing age [11].

Due to the importanee of the required amount of membrane reeeptors involved
in an efficient bislogical reaction. the necessity for developing sueh studies is enpha-
sized for a better nnderstanding of the cell mechanisms.,

Reeently, greater attention has been given to Haviliek’s coneept [12]
according to which the lite span of cells is limited and geneticy ly determined. This
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concept wis based on studies of human embryo fibroblust eell enltures, which, after
4060 doublings died.

The author also found a direet relationship between the donor’s age and the
longevity of the cultures. as the doubling potential of adult human fibroblasts is
anly 10—30, below that of embryo fibroblasts.
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The subsequent researches on embryo fibroblasts isolated from different spe-
cies determined Hayflick to advanee the hypothesis aceording to which the diffe-
rent longevity in different species is dependent on the genetically determined
cell doubling potential.

The relationship between monoamineoxidase (MAQ) and aging was pointed
out by Robinsen and ecoll. [13], who showed that MAQ activity inereases after 49
vears of age in the brain, serum and thromboeytes (Fig. 4).

Due to the importance of the role played by this enzyme in the hiochemical
modification oceurring in the course of aging, Robinson’s rescarches were the
corner-stone for numerous reeent pharmacelogieal studies in  geriatries  and
psvehiatry.

The aceunutlation of age pignients, noticed long ago (Stiibel, 1911) is about
to receive a new interpretation, because reeent researches have pointed out the
presence of such pigments close to the intracellular membranes, therefore in rela-
tion with their aging. Due to the presence of age pigments in lvsosomes [14] the
tentative inference was drawn, according to which they would result from the
incomplete digestion of different intracellular organelle membranes in the lvsosomual
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autophagic vacuoles. According to other authors the pigments would result from
the polvmerization of oxidized unsaturated lipide [15].

Aceording to Strehler and eoll. [16] lipofusein granules aceumulate linearly
in the human myoeardium at a rate of 0.6%, per eell volume and age decade, up to
679, per cell volume at the age of 0. Nevertheless, there are aged individuals
with few pigments and voung ones digplaving intensively pigmented cells. Pigment
accumulation was found to inerease in the nervous system cells under stress, in
certain pathological eonditions. as a result of eortisone administration, ete.

Amaong other changes in the cells some are part of the mechanisms of aging
and others oceur as a result of these mechanisms: progressive reduetion in cell fune-
tiong; deereased ability of the eell to reaet to stress: prevalenee of eatabolie pro-
cesses ; cell involution and death: decreased cell regenerating potential ; autoinumune
reactions triggered by specialized ecells; changes in the form and volume of the
cells, ete.

The main mechanisms and modifications in tissues and organs occurring with
advaneing age are: the decreased tissue regeneration; the decrease in the number
of parenchymatous cells, replaced by fibrous and adipose tissue; thickening of
capillary basal membranes; diminished blood supply to organs and tissues: struetural
and Tunetional changes in the intercellular matrix; increased activity of the lytie
enzymes in the intercellular spaces; decreased water amounts in different organs
and tissues, ete,

The data concerning the decreased number of eells with different tissues are
particularly important for the central nervous system.

Brody [17, 18] pointed out the decrease in the number of cells within diffe-
rent cortical areas, sometimes up to 459%;: Colon [19] found a substantial loss of
neurons in the frontal lobe cortex with the ninth decade; Shefer [20] found a 209,
decrease throughout the cortex, and a 289 decrease in the frontal lobe,

The loss of neurons does not seem to oceur linearly, as Burnns suggested, at
a rate of 100,000 cells daily: the loss is more rapid in the course of certain periods
of life and slow in others. For instance: Brody [18] found the greatest loss of eells
in the frontal gyrus during the fifth decade of age.

Hall, Miller and Corsellis [21] found a 269, decrease in the number of Pur-
kinje cells from the brain, between the sixth and tenth decades.

Researches conducted by Simion, Costiniu, Bilaceanu [22] pointed out the
neuronal loss from the eerebral neocortex, hippocampus cortex, thalamus and cere-
bellum: cortex. A daily loss of 2,700 eells was ealenlated for Purkinje cells and
26,000,000 cells Tor granular cells,

The loss of eells is obvious only in the cerebral formations with a complex
strueture, playing an integrative part (neothalamus, cerebral cortex and ecercbellum).

As known, the age-dependent cell loss oceurs in other tissues and organs as
well. The emphasis was laid on the nervous system, because the neuronal loss is
one of the factors which influence the disturbances triggered by advancing age on
the regulation, eoordination and trophic functions of the central nervous system.

Recently, special attention has been given to the age-induced changes in the
intercellular matrix of the connective tissue. Qualitative and quantitative modifi-
«ations of collagen and elastin fibres have been described. Their synthesis seems to
take place aceording to a certain *‘programme’™ in which the genetic, hormonal
and environmental factors are decisive,

With advancing age, the collagen fibres are less affected by external influ-
ences, the collagen network loses its flexibility [28], the thermic stability of the col-
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lagen fibres inercases [ 24], the amount of soluble collagen deereases, the reaction to
meehanical stress diminishes.

The cross-binding within and between the collagen moleeules aceounts to a
great extent for the changes in the eollagen network of the intercellular matrix.

Coneerning the elastin, in the course of embryogenesis only clastin miero-
fibrils are identifiable; the amorphous component appears with advancing age,
thus, when mature, the elastie fibre is made up of the amorphous eomponent and a
thin microfibrillary cover, where cross-bindings oceur,

The basal membrane of the intereellular matrix was found to thicken with
age, doubling  sometimes,

The age-changes in the other two components of the intercellular matrix,
proteoglycans and hyaluronic acid were scareely investigated. An ever inereasing
interest has been focused on the structural glycoproteins, because they are respon-
gible for the integrity and trophicity of the tissues. The glveaproteins are also
present in the cell membrane and within the eells where they control eertain pheno-
mena related to the eell development.,

Researches carried out in the Institute by Cofarun and Vrabieseu [25] pointed
out the deercase in the amount of struetural glveoproteins from old rat musele,
which is probably due to the inereased catabolic activity of the Ivsosomal enzymes,

To conchlide the chapter on the mechanisms of aging i tissues and organs,
mention should be made of other changes oeeurring in the course of aging at these
levels: the inereased ratio connective tissue/parenchyma (fibrosis, cirrhosis, sele-
rosis): structural and functional invelution of different organs and tissues (with
hypo- and atrophy) changes in the form and volume of organs and tissnes; reduced
exchanges between blood and organs: progressive diminution of metabolic exehan-
gos; decrease or cessation of tissue [ organ speeialized funetions (hormones, enzymes,
mediators, antibedies, ete.); disturbanees in the intercelinlar matrix functions, ete.

At the level of the organism mention should be made of the following aging
mechanisms and changes: the reduction or blockage of communications between
different organs, tissues and cells (hormones, reecptors. mediators): progressive
impairment in the main systems ol integration: nervous, endoerine. eardiovaseular ;
diminished trophic function of the nervous svstem: cessation of the reproductive
funetions: diminution in the immune functions: intensification of antoimmuns
activity ; diminution of the psychic functions of metabolic exchanges: onset and
progress of chronie and degenerative diseases : unequal involution of the organismic
structure and fumctions; the deereased ability to adapt to the environment, ete,

The immune funetion becomes progressively defieient in the course of aging,
The disturbanees which oceur lead to the diminution of the immune function, henee
the decreased resistance to infections diseases, and trigger the autoimmune rese-
tions, phenomenon which is considered 2 possible mechanism of aging.

Among the main age-changes affecting the components of the immune sys-
tem, mention is made of: the deerease in size and weight of the thvmus and mainly
the atrophy of the cortex: the atrophy of the IgM level with advaneed age: the
impaired functions of immune B and T cells: the impaired proliferative response
of T eells to phytohemagglutinin, the decrease with age of flagellin antibodies
and the inerease in nuelens autoantibodies.

In close correlation with the above-mentioned changes, the incidence of
infections. autoimmune diseases and cancer was found to inercase with age along
with the impairment of immune funetions [26, 27]. This relationship is supported
by the higher mortality rate among the aged with cell mediated deficient immunity.
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Cardiovascular and cancer mortality is also higher in subjeets with antinnelear
antibodies than in these without antmuelear antibodies |27, 28]

The studies carried out by Tonesen and coll, [29] have pointed out the inerease
in antinuclear and antialbumin antoantibodies with advancing age. Studies have
also been developed on eell mediated inunuuity and partieularly on the Ilymphoeyte-
macrophage relationship within the mechanisms responsible for the impaired im-
mune functions in the aged.

Reeently, Rachita, Vrabieseu and Constantineseu [30] have studied the beha-
viour of macrophage under the influence of certain factors seereted by sensitized
Ivmphoeytes. The inhibition of rat peritoneal migration decreases with age. I this
plu-imml-:mn were reproducible in human subjects, the mechanisins responsible for
the greater frequeney of rhrmur mfections diseases in the aged would be understood.

Aging of the organism involves certainly many other modifications as well,
among which: the decreased response to training. metabolic uptake. ete.; impaired
ability to react to environmental stress: nereased sensitivity to the action of risk
fuctors: diminished resistanee toward environmental noeuous factors: redneed phy-
sical and psychic working capacityv: decreased respiratory exchanges; inthropo-
metrical changes: -]lnrir'lmlf" of life span due to premature or accelerated aging.

The changes which occur with advaneing age at all the biological levels show
how complex the aging process is. This tallies with Ana Aslan’s opinion that aging
is a generalized dystrophie process induced by multiple mechanisms.

*

Progress in the understanding of the aging mechanisims, obtained on the basis
of modern coneepts and research methods has allowed more thorough investigations
in the field of geriatric pharmacology.

The correlation of rescarches in the field of the biology of aging with the phar-
matological studies has vielded guite interesting results coneerning the mechanisms
of action of the biotrophic products Gerovital Hy and Aslavital. elaborated by
Ana Aslan [31. 32, 33).

Mention should be made of the most important ones:

As shown above, the inerease of MAO aetivity plays an important part in the
biochemical changes, correlated with aging and ill_'!ﬂ'l'bﬁl\'l' states,

As carly as 1940, Philpot [34] showed that procaine inhibits MAO. In 1972,

Hrachovek H‘)] from Los Angeles University. published the results of some compa-
rative studies which proved that Gerovital H, has a stronger inhibitory effeet
than procaine hydrochloride. on rat brain, liver and heart MAO, Those studies were
condueted in vitro on homogenate and mitochondrial fractions affer intraperi-
toneal shots.

\ngfmm differences between the two substances were deseribed also by
Mac Farlane [36]. According to the amount administered. Gerovital H, induced
the imhibition of MAO up to 87.7%,

In 1974, the American se ientist Yau [37] elaimed that Gerovital H, was a
weik, reversible and competitive inhibitor of MAO. The substance was an anti-
depressant, because it influeneed monoamine levels in the brain,

The studies on Gerovital H, ability to inhibit MAO were earried out in the
Institute by Ana Aslan and Rusu [38] on rat lver heart and brain mitochondria.
Aslavital in much smaller amounts (4 mg/kg body weight) than those used by the
American researchers has vielded similar results. The inhibitory effect was prolonged
as a result of chronie treatment, lasting 24 hours after the last shot.
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Gerovital, (GH,), added at the Sth or #th generation, renewed cell proli-

feration, and continued for an additional 2 generations. GHy added to

cells in the stationary phase maintained the cells in that condition and

did not spontancously transform (JLE. Officer, Symposium on Theoretical
Aspects of Aging, Feb. 7—8, 1974, Mismi, Florida).
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Recently, Stroeseu, Gane, Constantinesen, Vribieseu [39] studied Gerovital 1,
action as antidepressant and MAO inhibitor based on eertain pharmacodynamic
teste: antagonizing the conditioned behavioural changes induced by reserpine,
hypotherinal action, prevention of reserpine-induced hyperthermic changes and
palpebral ptosis in rats.

The results obtained support the elinical data showing Gerovital H, antide-
pressant effect and suggest that this substance has a B type action on MAO.

The immunologie studies conducted by researchers from our Institute and
“Dr. V. Babes” Institute [7] have pointed out new elements in the understanding
of the meehanisms of action of the hiotrophic produets:

— inerease in the pereentage of rosettes formed by the rat spleen lympho-
cvtes after Gerovital Hy and Aslavital treatment. pointing to the stimulated syn-
thesis of Fe receptors (Fig. 5);

— the decrease of antinuclear and antialbumin autoantibodies in patients
under long-term treatment (Table 1).

Table 1
Invcidencs of sulvantihodies
| No, of cases Mean age | '\,i},-'\ '\.')"\
] 20 "w
Concrols 2689 ] 617 I 0,7 321
Geroviral 13 ‘ 116 | (i35} | 1.8 22,6

Quite interesting data on the mechanisms of action of the biotrophic sub-
stances have reeently been communicated by a group of researchers from the Bin-
logical Research Centre Cluj-Napoca (Romania). The studies conducted on rats by
Rusu, Abraham and Manciulea have shown: 1) age-differences in the reaction of
the stressed adrenal gland with animals exposed to cold; 2) the return of most of
the adrenal morpho-functional indicator values to those of the control after repeated
Aslavital administration, whieh points to a protective effect against stress; 3) the
complete adaptation to stress of the treated animals after 30 davs, more obvious
with young ones, as against controls. )

Related to the age-changes which take place in the intereellular matrix, Co-
faru and Vribieseu [25] showed that struetural glycoprotein level inereases with
Gerovital Hy treated old animals as against old controls, reaching values close to
those specific to the adult animals (Table 2). These results point to the delayved
onset of the dystrophic processes in the course of aging.

Officer’s researches [40] should also be mentioned; based on Haylliek’s
observations concerning the limited life span of cell cultures, Officer noticed that the
multiplication rate accelerates as a result of Gerovital H, administration during
the second passage; onee the division had ceased, the treated cells had a longer
life span than the controls (Fig. 6).

Aslan and eoll, [41] pointed out an average increase in postmitotic cell life
span by 169 in treated cultures (Table 3).

*

Based on the results of the above-mentioned researches, the following infe-
rences may be drawn:
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Table 2

Struetural glyeaproteing from rat musels
— protein. total hexose, sialie aeid contents —

= Total hexose
) Proteins (mg/z -
Rat sroup B FRatT) |mg_g wet
Tissue) tissue )

. | ! 3

Young | 0BG 0018 L168-L0.004
Velult | 0684 0,017 | 0136 .L0,002
Ol 0.608 1 0.017 | 0110 L0008
id |

Gierovital T3 BG.84+1.23 0G40 0,01 | 11240002

Table 3

Postmitetic  lifespan of primary tissue cultures
of Kidney under the influence of Gerovital H3

Avernge life gpan, in
ek e Percentage dil-

avs
- L __| ference as com- |
| I
x : pared to the
Control Gerovital cantrol
H3 0.4%; l

2.4 24 15 (il
Aging, the process common to all living beings. affects all the biolagical
levels of organisation: moleeular, eellular, tissular, organie and organismic;

— The onset and progress of the involutive aging phenomena differs from
species to species. Hor each species, each organ, tissue and cell has its own aging
clock; thus, the aging of the whole organism is neither uniform nor linear in time;

— There is a reciprocal influence hetween the process of aging and chronic
degenerative diseases;

— Although the factors that trigger the multiple mechanisms of aging are
not known, the numerous observations, experimental data and concepts aceumu-
lated agree that the starting point would be within the cell nuelens. the events of
the vital eyvele ocenrring cither according to a normal programme of differentia-
tion with the end result of aging, or as a process resulting from the accumulation
of deficiences in the control of the genetic programme throughont the life span:

— The experiments done at present, according to the different orientations
in gerontology, will certainly allow a better understanding of the aging process and
possibilities of influencing it;

— Because the rhythm of aging is affected by the interrelationship with in-
ternal and external factors, the aging process and the associated pathology can be
actively influenced by removing or reducing the effect of the nocwous environmental
factors and stimulating the processes involved in maintaining the good trophic
condition of the organism. The results yvielded by the use of Ana Aslan’s treatment
are an eloquent proof;

— As a corollary of this new orientation, the new geriatric pharmacology
developed, has been based on the study of the mechanisms of action of the biotroph-
ic substances elaborated by Ana Aslan, clogely correlated with those underlying
the aging process;
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— The clinical nuse of the differently conditioned biotrophie produets and
their maximum efficiency in geriatrie therapy and prophylaxis is thoroughly studied
by pharmacologic investigations.

Résumé, Le vieillissement est un phénomine involutil gqui affecte de fagon progressive tous
les niveaux d'organisation biologique: moléculaire, cellulaire, tissulaire, 'organe et 'organisme.
Le vieillissement se développe de fagon non uniforme en temps et étendue ee qui fait que
ln vivesse de vieillissement soit différente ponr chaque espice, individu, organe et tissu. Entre les
divers phénoménes qui se passent an méme nivean on anx niveaux différents dCorganisation, ainsi
qu'entre mécanismes et effets. il v a un interconditionnement du type feed-back. On men-
tionne les conceptions actuelles sur les méeanismes génétiques ou non génétiques du vieil-
lissement, tout en insistant sur les conceptions qui présentent les plus grandes perspectives
de progres dans la connaissance approfondie du processus de vieillissement. On présente égale-
ment leg principales contributions apportées par Institut National de lh’-runtnlugii- et Girii-
trie de Bucarest par les recherches entreprises dans le domaine de la biologie du vicillissement
et dle ln thérapie avee des substunces biotrophigues Gérovital Hy et Aslavital, élaborées par
Ana Aslan. On expose les recherches concernant: Vangmentation avee ige du degrd de poly-
mérisation du collagine; la diminution avee 1'dge de la synthise de réeepteurs Fet de Ja
surface des splénoeytes de rat et la stimulation de la synthise sous Uinfluence du traite-
ment ; la dépopulation neurovale an niveau du eervelet; Ia réduction avee Pige des glyco-
prlm’mm de structure de ln matriee intercellulaire et leur croissance chez les animanx viens
et Paetion inhibitrice e type B du Giérovital Hy; Daction protectrice du traitement par
rapport an stress par le froid chez les animanx vieux et autres actions.
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THE LONGITUDINAL OUT-PATIENT TREATMENT
WITH GEROVITAL

ANA ASLAN, M. DUMITRU, SILVIA GALAFTION
The Nalivaal Lustitute of Gerontology and Gerfatrics, Hucharest, Rowania

Summary. The resulis are presented of the therapy with Gerovital H, administered to out-
patients by the gerontological centre of the National Institute of Gerontology and Geriatries,

The effects of the treatment, based on the indicators of the functional capacity of
some apparatus and systems {ﬂul.uumuetﬂc |||||u_e=-. ventilation tests, Schueider test, stature
and weight indicators a.s.0.) were observed in different groups of subjects under treatment
for 3 tn b, 6 to 10 and over 11 vears.

The whservation of the patients under common life and working eonditions allowed
us to make an acceurate evaluation of the resistance to stresses, work efficiency, resistance
to intercurrent diseases.

The statistic evaluation of the data and their dvnamic evolution allowed a longitu-
dinal representation of the efficiency of the biotrophic therapy with each and every case,
as well as the global estimation of the effect in relation to the duration of the treatment.

The positive results confirm the eificncy of Gerovital Hg treatment: the longer the
treatment and the earlier its setting up, the more conclusive the data.

Reeent researches brought about new proofs of the beneficent  effects of
the Gerovital H3 treatment. The positive results point out the metabolic impli-
cations in the regulation of certain mechanisms involving the hiochemical com-
ponents |1].

The researches also pointed out the positive influence upon interoceptors,
olucide, lipid and protein metabolisim, as well as an improved oxidative halanee.

These multiple implications aceount for the anabolic and eutrophic effects,

_the maintenance and stimulation of regeneration, the positive plastic, metabolic
and tissular changes [2].

The double-blind studies [3], pointed out the efficiency of the Romanian
produet, the procaine levels subsequent to Gerovital H3 administration were much
higher — the elimination of metabolites was superior as against plain proecaine,
the nervous influx conduction speed in the peripheral nerves increased, The meta-
bolie role and the antidepressive effect of the biotrophic produets. administered
according to Prof. Dr. Aslan’s method were also evidenced [4].

The present paper aims at evaluating the efficacy of the Gerovital H3 treat-
ment longitudinally administered, on eertain somatometrical and Tunctional para-
meters. The dynamies of these parameters was particularly assessed nnder the
long-term administration of Gerovital H3,

MATERIAL AND METHOD

A group of Gerovital H3 treated patients were subjected to the studyv. The
treatment, administered at the Polyelinic of the National Institute of Gerontology
and Geriatries consists in 4 annual series of 12 ampoules each. 3 per week, adminis-
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tered to out-patients. The subjects were divided into 3 subgroups, as shown by
Table 1:

i) persons subjected to the treatment for at least 3 vears (the group 3—0
vears) — 36 women, 26 men:

b) persons subjected to the treatment for at least 5 vears (the gronp 6—10
vears) — 38 women, 32 men;

¢) persons subjected to the treatment for at least 10 vears (the group over
L1 vears) — 16 women, 12 men.

TaMe 1

Distribmiion  of subjects by duration of treatment, age aml sex groups

| | Women Men
| ahzolute figures
Bk W 1 | 1] | b
g venrs Wi 23 =
G0 ' a2 !
L 21
Total 70
- = —
G 1 wears 39 vears 14 2
GO—GY yeurs 25 an
T years 21 27
Tatal T e G2
P . - |—— — 1 B
5 & Vs 10 —59 yours: | L] | 2
Gl -G8 vears | 21 | 1
T+ vears 1Y 2
Total 1 12

Table 1 also shows the distribution of subjects by age and sex.
The parameters under studv:
@) somatometric: — weighi
— height
— height in sitting position
- thoracie perimeter both in inspiration and expiration :
— dynamometry
Broea index
— indueed apnoea test
— Schneider test
— arterial pressure

fi) Tunetional:

RESULTS AND DISCUSSION

Among the parameters studied, partienlar attention was paid to dynamo-
meiry, arterial pressure amd weight.

Dymamometry, The positive effect of the Gerovital H3  freatment  was
easily noticed (Diagram 1), For the age groups 40 5% and 60 69 vears, the effect
is represented by an annual aseending eurve even sinee the end of the first yeur:



LONGETUINAL OUT-PATIENT TREATMENT WITH GEROVITAL 11, b1 § |

it continues until the Gth vear for the dth and 6th age decades and until the
Gth vear for the Sth age decade. With the subjects under treatment for over
10 vears, the dynamometric values were constantly superior to the initial ones.
With the subjects in the 8th deeade and over, the line remained at the same
level, Tact which is also significant. Comparatively. by age decades. the improve-
ment is evident during the first vears of treatment with the vounger ages. The
positive effeet was stronger in women as against men in the Sth decade
and over,

Avlerial pressure. Diagram 2 points out elearly the constant effeet upon
the mean arterial pressure values. A slight tendency of the valnes to inerease
without reaching the pathological limit wag noticed with all the age-decades, as
a result of the biotrophic treatment : the mean values remained within the limits
of physiological involution. The values of the arterial pressure did not exceed
the figure which requires the use of a major hypotensive agent when risk lactors
with a certain negative effect were present before initiating the treatment and
subsequently eontinued to act,

No coronary and cerchral aceidents, either minor or major, occurred in the
studied persons. '

Body weight (Diagram 1), Values improved particularly in the slightlv
underweight persons. The highest positive values, exceeding the average values
throughout the country were noticed with the age groups in the ith and 6th
decades. Over the age of G0, the resalis were not conelusive during the first 2
years: starting with the 3rd up to the 2th year of treatment, the weight gain
was remarkable, particularly in nen.

The age-group in the 8th decade and over benefitted by the treatment.
particularly in the interval of 60—80 vears.

Vital eapacity. tharacie perimeler, Sehnedder lesh (dingrams 2. 3). Althongh
appearing as slight deviations from the straight line they pointed ont the effi-
cacy upon eertain mechanisms and processes which are wsually  constantly
descending.

Mention should also be made of the following fnets:

Osteoarticular allergic phenomena either improved or were totally eon-
trolled in 80—85", of the eazes. The uninfluenced enses did not worsen,

Seasonal osteoarticular painful recurrences were controlled, the psvehic
condition and sleep improved, the resistanee toward seasonal interenrrent diseases
inereased.

The number of sick-leave days subsequent to the administration of the treat-
tent deereased partienlarly in subjeets aged 40—-29 (25 women and 2 men. most
of them emplovees — 19),

Among the laboratory investigations. the KK G revealed no important modi-
fieation even with the most advanced age-groups.

The cholesterol level tended to become normal in the subjects under treat-
ment for 35 years. In the other age-groups. cholesterol levels ranged between
}]1(.' admitted Timits (160260 gr?,) with no tendenev of the previous values to
INerese,

CONCLUSIONS

I. The long-term treatment with Gerovital H3 had a positive influence on
the funetional and somatometric parameters inall the subjeets studied.
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Diagram 1
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Diagram i3
Vitol tapacity

| 40-59 years | 60-69 years 70+ years

0 povspotsoottosd

| t qn ol an
80 mspiratien  gg e mspiration S0 tnspiration
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1| o i oo 5p
90 50
80
0

—— the avercgs n Romania

2. The efficacy is remarkable from the first year of treatment ; it follows an
aseending eurve and maintains itsell at the highest level during the seeond until the
sixth year of treatment, after which it keeps constantly above the initial values.

3. The dynamometry is a parameter which points out the efficacy of Gero-
vital H3 in the 5th — 6th age-decades.

4 Gerovital H3 proved to be one of the chemiotherapentical products with
a complex influence on the mechanisms involved in the regulation of the arterial
pressure: our results indicate that Gerovital H3 can be prophylactically used for
maintaining the physiological involution.

5. The major weight gain is constantly distributed by age-deeades, the highly
underweight subjects” gain in weight taking place particularly from the second
until the eighth vear of treatment.

6. According to the results of our study. the improvement of the preser-
vation of functional and somatometrie parameters requires the long-term adminis-
tration of Gerovital H3 treatment.

7. The out-patient treatment is widely aceepted sinee the patient i not
obliged to remain in the hospital. The results of the out-patient treatment are
as good as those obtained with hospitalized patients.

Résumé. On présente certains résultats obtenus par la thérapie an Gérovital Ty dans les
conditions ambulatoires an centre gérontologigne de I'LN.G.G.

Les effets dutraitement évalués & partir dindicatenrs de la capacité fonetionnelle (e
certaing appareils et systémes (dynumomdtrie, éprenves de ventilation, éprenve de Schneider,
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indices de hauteur et de poids, ete.) ont été suivis de manidre diffcrentielle sur groupes Jo
sujets qui ont sunivi le traitement entre 3—-5 ans, G—10 ans et plus de 11 ans.

L'observation direete dos eas dans les conditions habituelles de vie et de travail nons
u donné aussi fa possibilité d'une appréciation réelle de la résistance au stress, du rendi-
ment dans e travail, de la résistance aux maladies intercurrentes.

Le travail statistique des données dans leur évolution dynamique permet la reprisen-
tation longitudinale de la thérapie biotrophique de chaque cas & part. mais aussi Pestimation
globale du phénoméne du groupe de sujets sommis i la recherche en fonction de la durée dn
traitement.

Les résultats positifs obtenus confirment 'efficience du traitement au Gé-ovital 11,
les données étant dautant plus concluantes, que la période dadministration . été plus lonsue
et le moment de son initistion plus précoce.
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RESEARCHES ON THE IMMUNE REACIIVITY
OF THE ORGANISM UNDER THE ACTION OF GEROVITAL H,

ANA ASLAN, AL, VEABIESCU, THEODORA JONESCU

The Natvonal Iustilule of flecontology and Gerialries,
Bucharest, Komania

Summary. Previous observations made by Ana Aslan during a severe influenza epidemic at
the home of the Institute, as well as other researches conducted on larger numbers of sub-
jects have pointed out the increased resistance to intercurrent diseases of (rerovital Hy treat-
el subjects, us aguinst untreated ones.

e inereased resistance to acute and chronie infections has been noticed also in re-
searches on treated rats, in which a 18—-21% prelonzation of the life span was possible.

The subsequent investigations have been focussed on the mechanisms by which Gerp-
vital Hy stimulates the defense reactions of the organism.

Aslan, Bilan and coworkers studied endoeytosis in treated rat peritoneal histiomacro-
phages in witro. Colloidopexic and phagocytic indexes increased by 11.9—20.29,, as co mpared
to controls.

Other rvesearches pointed out a 169 increase in human leukoeyte phazocytosis us
against innctivated Staphylococens aurews and Saccharomyees eerevisial strains. In  treated
rate, the phagoeytie eapacity to these germs was by 16.8 — 18,29, higher than in untreated ones.

Emphasis is laid on the role of eatecholamine in the stimulation of phagoeytosis;
catecholamine levels increase as a result of monoaminoxidase inhibition indueed by Gerovital Hy.

Other researches envisaged the ability of lymphoeyte Fe receptors to bind im muno-
globulins. In collaboration with Ghetie and Manciulea we noticed the percentage of Fe recep-
tor carrier lymphocytes to increase by 489 in treated old rats, as against 139} in controls.

These rtesults were correlated with the researches on the action of Gerovital Hg in
maintaining low autoantibody levels in aged subjects.

A series of researches have pointed out the stimulating activit y of procaine
and Gerovital H3 on the defence reactions of the organism against infee tious diseases.

A, Aslan and eoll, [1] have made the first observations and ha ve found out
that, during a severe epidemic of influenza that ocewrred in the hom e for elderly
people in 1959, mortality was 2,79 in the group treated with Gerovital H3 and
13.99, in the nontreated group.

IFrom this point of view very interesting are the researches of Endchescu
and David [2] pointing out a significant increase in the isoautoantibodies aswell
as the increase in the percentage of complement in patients actively immunised
with influenza antigens, and treated with Gerovital H3.

Investigations made by Aslan and Vribiesen [3] on 1800 rats showed a
18 —20%, inerease in the life span of treated rats, as well as a higher resistance
to morbidity and mortality by chronic infections and degenerative diseases.

Morbidity and mortality occurred much later in treated subjects in compari-
son with controls.

Raseova and coll. [4] have demonstrated that repeated injections with pro-
sine produce an inereased resistance of mice to the toxing of Shigella Shigae
susceptible to be maintained by periodical injections.
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Pop and coll. [5] found an inerease in serum gammaglobuling in dogs as
a result of procaine treatment.

On the basis of these observations we tried to elucidate the mechanism by
which Gerovital H, inereases the defence mechanisms of the cell.

The endoeytosis of histio-macrophages of the peritoneus was studied hy
Aslan, Balan and coll. [6] in eell eultures treated with Gerovital H,.

Peritoneal histiomacrophages were submitted to this research. They were
obtained from six-month-old male Wistar rats. The eolloidopexic aetivity was
evaluated by the capaeity of these cells to incorporate particles of China ink and
by the capacity to phagoevtose Myeobacterium muris.

Two L\pomumll.ll models were used: enltures treated in eilro with Gerovital
Hy in eoneentration of 1072 — 107 and cells from animals treated with Gerovital
H, in doses of 4 mg/ke body weight during 4 months.

The results obtained pointed out the inerease by 20.2%, in the colloidopexie
index of the histiomaerophages treated i vitrn with Gerovital Hy, in coneentration
of 1072 The same index records an increase by 11.9% in animals treated i vivo
with Gerovital Hyg.

The inerease in phagoevtie index with 13.8%, of the histiomacrophages (reat-
ed én vitra with Gerovital Hy in concentrations of 1072 was observed. Tn treated
animals the index inereased by 14.4% in comparison with controls (Tables T and 2).

In other researches we have followed the phagoeytie capacity of human
leukoeytes, in subjects submitted to a long treatment with Gerovital H,.

Une group of 20 subjeets, 70 to 85 years old, treated during 5 years with
Gerovital  Hy  and  another  group  of 20 subjects were investigated as
control.

Leukoeytes were obtained by venous puneture, then put on slides and the
phagoeytic capacity tested with inactivated Staphylococeus aurens and  Saecharo-
Hifees cerevtsiae,

The average phagoeytic index for Staphylococews awrens was 517 in control
leucoeytes and 68,4 in those treated with Gerovital H3; that means a 1679, in-
erease (Table 3).

In the researches on Seecharomyees eerevisiae the phagoevtic  index was
43.1 in eontrols and 61.3 in the treated group, the inerease being 16.2%;.

In the case of Staphylococeus aureus, rat leukocytes phagoeytic index was
43.1%, in controls and 713 in the treated group, with a 18,29 inerease (Table 4);
with Saceharomyees cerevisine phagoeytic index the values uhi.uupd Were lB.f
in r:rmtrnh and 63,6 in the meated group, the inerease heing 16.89%.

These results are in agreement with the results of other authors who have
studied lenkoeytes phagoeytosis after procaine administration. Bakos 7] has found
that proeaine stimulated the le ukoevtic phagoeytosis of Salmonella Lyphi in man
and dog. Vilardo [8] finds an merease in phagoeytosis in rahbits subsequent {o
proeaine administration in parallel to the inerease in serum complement.

The stimulation indueed by Gerovital H3 in the activity of phagoevtic eells
could be at least partially explained by the inhibition of the MAO aetivity,
so that the blood level of eatecholamine inereases. Other authors such as Bacin
[9] have already shown that eatecholamine inereases the phagoeytic activity.

Hrachovek [10] has recently demonstrated that (rerovital H, is a stronger
MAO inhibitor than procaine.

Mac Farlane [11] has adso found significant differences between Gerovital
H3 and procaine.
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Table 3

Pereentaze of the phagacytic index of human lesescytes

o g Namber | ! Diff.
Variants samplos | Averige ", "
A. Germs susceptible of phagoeytosis: Staphylococeus nurons
Uontrols 20 Bl 4 122 .- ‘ e
Treated with
Geravital Hy 20 G844 1,47 16.7 001
I}, Germs .-:usl'rptihh- of pimlt_'nr:_vhlsis; .\'u.--rhrrrnmyn.f COPErI SN
(Tontrols I 20 414006 | w
Trented with !
Geravital H3 a0 H1.34-1.61 | 16,2 01
Talie 4
Pereentage of phagoestic fndex of rat lencocytes
Vbl | Number Narlg Diff, .
" | samples et ar I
A. Germs susceptible of phazoevtosis: Staphylococeis awreas
Controli 15 | 83.140.84
Treated with |
Gerovitul 1y 1D RS L 18:2 - 0,01
I3, Germs susceptible of phagocytosis: Saccharouijjoes corevisioe

Controls | 15 48. 71126 | —
Treated with |
Geravital Hy 15 | ep54137 16,8 0,001

Our research was focussed on the possibility of pointing out Gerovital H3
mmfleence on the capacity of the lymphoid FFe reeeptors to bind immunoglobuling
beeause of their importance in the mechanisis wvelved in mediated immune

responses,

With Ghetie and Maneiulea [12] a research was earried ont in spleen Iym-
phocytes of Wistar rats treated since the age of two months with i.m. Gerovital
H3 injections in amounts of 4 mg/kg hody welght series of 12 injections in 4 weeks,

with @ break of two weeks between the series.

The percentage of Fe receptor-bearing lymphoeytes increased by 449,

16-month-old male rats treated with Gerovital H3 in comparison with the {'Illlll‘fl]ﬁ

in whieh the percentage was only 209,
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In 20-month-old female rats treated with Gerovital Hy the percentage of
Fe receptor earrier lymphoeytes was 439, in eomparison with 219, in controls,
At the age of 28 months the pereentages were 489 in the treated group and 13%;
in the eontrol one.

Our results showed that the treatment with Gerovital H, maintained the
Iymphoeytic reactivity involved in the eell mediated immune responses.

According to these data the assumption ean be advanced that the long term
treatment with Gerovital Hy deereases the deterioration of membrane structures,
susceptible to hecome antigenic producers of autoantibodies.

These data could also aceount for the low level of antoantibodies in subjeets
treated with Gerovital Hy. in comparison with the controls.

Thus, Gerovital Hy acts as a factor susceptible to prevent autoageression in
aged subjeets.

CONCLUSIONS

The defence eapacity of the organism inereases under the influenee of Gero-
vital 3, faet demonstrated by the stimulation of the endoeytic capacity of
peritoneal histiomaerophages and the phagoeytic ability of leakoevtes in man and
animals.

The favourable influence of Gerovital H3 was also peinted out by the rat
splecu lymphoeytes immunoglobulin binding eapaeity.

The effect of Gerovital H3 on the maintenanee of low incidenee of autoanti-
Bodies was evidenced in elderly subjects.

Résumé, Des observations antérienres effectules par Ana Aslan, pendant une épidémie sévire
de grippe dans le dispensaire de 'Institut, aing que dantres recherchies ayunt deg gronpes
plug nombrenx de sujets, ont mis en évidence lu résistance acerue envers les maladies inter-
currentes des sujots traités au Gérovital 1y en comparaison des sujets non traités.

On a anssi obgervi la résistance acerne envers les infections aigugs et chronigues duns
les recherches effectuées sur les rats; la durée moyenne de vie des animaux traités a éte
prolongée de 18§—219%.

Les investigntions ultérienrement effectudes s'efforcent & clueider les modalités par
lesquelles le Gérovital Hy stimule les mécanismes de défense de "organisme.

Aslan, Bilan et les ecoll, ont &tudié Pendoeytose des histiomaerophiges péritondanx
traites @0 vilrs ou provenus des rats traiteés. Llindiee  eolloidopexique et de phagoeytose
4 angmenti de 11.9—-20,2%; en comparaison des témoins,

On a eonstaté, dans dantres recherches, une angmentation de 169, de la capacité
de phagoevtose des leneoevtes humains par comparaison anx sonches inactivies de Staplylococcns
anrcs et Sacehurom yees cerevisioe,  La capacité de phagoeviose chez les viuts traités a (ré
de 16,8 —18,2% plus grande par rapport aux rats non traités.

Il est & remarquer le rile des catécholomines dans la stimalation de la capacité de
phagoeytose, leur niveau eroissant eomma conséquenee de 'inhibition de la monoaminoxyiise
par le Gérovital Hy,

IYautres recherches ont porté sur les capacités des récepteurs Fe lymphocytaives de
joindre ley immunoglobulines,

o constaté, avee la collaboration de Ghefie et Mancinlea, que le ponrcentuge e
Iemphoeytes porteurs des révepteurs Fo o angmenté de 48%, chez les rats dgés traités, pur
rapport 8 159 chez les témoins.

Ces rvésultats sont en corrélation avee les recherches concermant lactivité dn
Gérovital Hy de conserver une incidence diminuée des autonnticorps chiez les sujets figis
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RESEARCHES ON MONKEY RENAL CELLS TREATED /N V/THO
WITH GEROVITAL H,

ANA ASLAN, AL. VRABIESCU, LONICA BALAN, GEORGETA IEREMIA

The National Tustitule of Gerontology and Geeindeies, Bochivest, Komaiio

-termy enltures was studied,
mected with eellular aging
nd esterase activity) as well

Summary. The behaviour of monkey remal cells (Rhesus) in long
having as indicators: eellular proliferation amd viability, aspects ¢
(varuslisation, pyenosis, evtolyvsis, fat loading, acid phosphatase
#s eells postmitotic life-span.

Researches were made in control enltures and cultures treated with Gerovital 1,
(0.4 ml%, coneentration).

The obtained data point out that Gerovital Hy aetivates cellular proliferation and
delays aging with the redoction in peid phosphatase aml esterase activity.

The postmitotic life-span of the cells treated with Gerovital Hy during 72,4 davs was
1.1 days longer (16%,) than that of the nontreated cultures (623 days), The nomber of
passoges as well as the cellulur adhesiveness increased within the treated cultures,

The obtained results are correlated with the known daty regardine the aetion of this
bistrophic substanee on the cellular metabalism.

Many experimental pharmacological researches concerning the mechanism
of Gerovital H3 action, have pointed out the intervention of this substanee at
the level of biochemieal eellular activities.

Aslan and coll. [1] have aseertained the stimulation of DNA synthesis indue-
ed by Gerovital H3. They used tritiated thymidine in studies on monkey renal cells.

The intensified synthesis of DNA induced by Gerovital H3 has also been
evidenced by Rusu and Naum [2] in studies on hepatic regeneration in old rats.

Other researches at cellular level have pointed out that the activation of
oxidative phosphorylation processes influence the carbohvdrate metabolism at
mitochondrial level as well as the inerease of oxygen demand |3, 4, 5.

Consecutive to Robinson’s data [6]. which pointed out that the monoamin-
oxidase activity inereases with aging, researches of Hrachovee [7], MacFarlane
[8, 9]. Yau [10] certify that Gerovital H3 has a stronger inhibiting effect on MAO
than hydrochloric procaine [11].

Another characteristic of Gerovital H3 action on cells is the effeet of pro-
caine in restoring and maintaining the cellular membrane physiological potential,

In this respeet we had in view the proliferation, postmitotie life-span and
the aging of renal cells under the action of Gerovital HS treatment.

MATERIAL AND METHOD

The researches were made in monkey cells (Rhesus)® obtained by the disin-
tegration of the renal tissue in trypsin solution 0.25%,. The eultures were made
in tubes 180/18 and in Kolle plates both with and without lamellae.

* Cellular suspension prepared at the Cantaeuzino Institute, Bucharest, Honnia,



g2 ANA ASLAN o al, @

As culture medin we used: 1C. 65129, eall serum for the initial culture and
DP = 17, eall serum for the successive cultures. Gerovital H3 was added to these
media in oa final concentration of 0.4 ml/100 ml tissue enlture medinm.

The cellular density in the culture medium was 1.5 2108 in tubes and 2 < 104
on the Kolle plates.

The temperature of calture meubation was 37°(

The researches were focuszed on the following aspeets:

— Cellular proliferation and viability. In the logarithmic stage of cellular
increase, the density and viability of the eells were studied by countings in the
hemocytometre, using as dilution liguid 17, eosin solution. Countings were made
at 203, 4, D and 7 days’ interval in 6 tubes for each control and treated groups.

Cell viability was ealeulated after the relation between the total number
of cells and the number of dead cells. according to Paul John's formula* [12].

— Postmitotie life-span of the cells was determined in aceordance with the
cellular adhesiveness and the number of passages undergone by cells.

Cellular adhesiveness was studied by observing direetly in the microseope
the cellular monolayer on the enlture vessels” walls,

— The aging of the cells was observed in the microscope after staining the
monolaver with violet ervstal and Giemsa. The indieators were: evtoplasmatic
vaenolisation, pyvenosiz and eellular evtolysis,

— The ey tochemical aspeets were studied on coverships with adherent cells
from eulture vessels after staining with Scharlach [13]. Nile blue [14] for
lipid material. or treated in aecordance with Burstone’s methad [15. 16] Tor the
acid phosphatase and esterase,

The enzymatic activity was evaluated by positivity scores, after examining
100 cells from cach enlture separated in 4 groups aceording to the different degrees
of activity, On the basis of the obtained values, the enzyvmatic positivity pereent-
are wasg multanconsly determined.

The researches were conducted on control eultures and enltures treated with
Gerovital HA. 300 enltures were prepared for each group within 10 series of expe-
riments,

RESULTS

The average eellular density varied, depending on the age of the culture,
between 2189 eells/ml and 712.5 cells/ml in the group treated with Gerovital 1
and between 1063.5 and 4803 eells/ml in the control group. The data point out
the intensification of cellular proliferation in the treated eultures (Fig. 1),

The maximum density is achieved on the fourth day in both groups.

The differences are statistically significant (Table 1. Fig. 2).

Cellular viability pereentage = 85,1 —88.4 in treated groups and 84.0--86.2
in controls.

The postmitotic life-span of the eells was of about 724 days for the enl-
tures treated with Gerovital HS which underwent 14 passages and of 625 days
for the nontreated cultures with 12 passages. '

The difference of 10.1 days represents a statistically significant prolongation
of the life-span, of 169, for the cells in the treated enliures as eompared to the
control group (Table 2).

* Total number of cells — mumber of dead eells i

Total number of cefls
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a00 o——o control group

——aGerovilol Hy
treated group
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Fie. | — Henul cells denzity during the
7 days in control and treated groups.

Table 1
Gernvital 13 effeet on the density snd viability of monkey renal eells

first

Cellular density

(thongands of eells/ml Cellular viability
Awe of medinm) ’
cuiture e T s = = e e e T e
(lavs) la ital | “Ihffeu-nn- | Difference
: | i ieravital | %, as eom- . ¥ Gerovital | %, as com-
| Control 1, pared to the | I Cantrol I, p;;’rml iR
control | | | control
|
s | 289 | 338 | <001 | 860 | 881 2.1
S 671.5 50 | <00 86,1 871 | 1.0
4 712.3 483 <001 | 862 | 884 | 23
h | G104 44,0 < 0.0 | 80,1 8.1 1.0
7 5207 | 456 | <o | 840 | 851 | 1.1

Table 2

Gerovital 11, effect on postmitotie life-span of monkey renal eells

Average life-span | |
(dnvs) Infference ns com-
— —— |Ih|"{'i1 to the P
Contrat | Gierovi- control ¥,
tnl Hy
6248 | 7R 14 D
il ¥y — Xy ) L Ty + Ny
Fareg o %o 1y 4Ty
f'. e TR 1 2
0y 4 ns—2
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The signs of cellular aging were noticed to appear after 4045 days in the
control gronps and 8—10 days later in the treated cultures. Such signs are charac-
terized by: deerease of density in living cells, cellular anisomorphism with vacno-
lisation, pyenosis and eytolysis.

Frequently. the inerease of the treated eells adhesiveness materialised in the
oceurrence of redueed areag of the monolaver detachment from the culture ves-
sels” walls (Fig. 3).

With respeet to the evtochemical aspeet. marked differences between the con-
trol groups and the groups treated with Gerovital Hy have been noticed.

In the nontreated cells, the lipid material appears as confluent grains which
gradually invade the whole evtoplasmatic mass leading to the carly aging of the cells.

In the eells treated with Gerovital Hy. the lipid content during eell eultiva-
tion appears as imuln!ml granulations, rarely confluent, with a frequent perinuclear
disposition (Fig. 4}

The acid phu-.p]ml.v-t‘ activity deereases in the treated cells starting with
the 30th day, reaching on the H50th day a positivity seore of 2982031 as com-
pared to 5.68-10.29 in the control groups (Table 3).

Researches on esterase  activity indieate also a deerease in the treated
cells as compared to the control eells (Table 1)

Tuble 3

Gerovital 13 effeet on the acid phosphatase setivity in conal eells Trom eultures
of different aze

‘re ot Control Gerovital 11,
Age N - il :
cultures Positivity Positivity Positivity Pasitivity
(daysi Srore % | SEOre ur
|
i lll'-.' G | 0,08
101 0.10 | £0.81
16 .12 | 0.13
2() 16 057
23 (N 015
3 (1 L} I N
i | SO0
50 L8]
W (2=
it AT

I" ‘H FII‘ J

Giepoviinl T8 effeet pn the esteruse uctivity in veoad evlls depending on the age
of the cultures

Gerovital H,

Aoe of

vultures Pogitivity Positiviey Pusitivity Positivity

l'l:‘.‘-"'l i EIR L I seore e )
3 | 0.03 | 16,0 ’ 0,40 1 (02 16:7
11 .08 193 0804010 17.1
15 ~0.13 26.0 | 118009 223
21 0,26 230.0 | LAH8LD0.16 312
20 0.25 .2 1.70-4£0.14 bER
32 L L] HH L1 0,06 349
41 | 0 2 ‘ 2.08.-10.26 ai.8
| {150 4.0 2.89+0.11 64,0
o8 L{E36 | it | | 2006 =129 0.1

i SR8 016

ot |
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DISCLSSION

The above data show that in enltures of monkey renal cells Gerovital H,,
in eoneentration of 0.4 ml/ 100 ml tissue culture medivm determines an inereas
in the postmitotic life-span, the activation of cellular proliferation and the delay
of cellular aging.

We recall that 04 ml Gerovital Hy per 100 ml tissue medium proved most
favourable in former researches which used different coneentrations of Gerovital H,.

With regard to the inerease in the postmitotie life-span evidenced by us
since 1972 on monkey Kidney cells, we mention that Polet [17] attributes it to
the stimulation of the cellular metabolism and to the maintenanee of the physio-
Jogical state of the cellular membrane. We would remind that IZicholtz [ 18] noticed
in 1957 that procaine acts on the density and stabilization of the cellular mem-
brane, inereasing its physiological potential.

Officer [19] considers that the procaine from Gerovital Hy transforms the
irreversible bind of caleium acenmulated in the cellular membrane into a rever-
sible one, thug permitting the aged cells to funetion normally. As Gerovital H,
is added to cell eultures in later passages, 7—9. (when normally eellular multi-
plication decreases) it determines an immediate deercase in the time neeessary
for cell doubling and the life of the cells continues for 2—3 gencrations beyond
that of the control groups.

We also noticed in our researches a delay in the appearanee of cellular
aging signs under Gerovital H3 action. We underline particularly the signs refer-
ring to the decrease in the aecid phosphatase and esterase activity — the intensi-
fication of which in the process of aging is well known [20— 23],

Similar results have been reported by Officer [19] in eultures of monse embryo
fibroblasts, When Gerovital H3 1s added to the eultures after the cells had ceased
to multiply. it maintaing them for a longer period of time, delays aging signs and
prevents them from transforming into a continuous line.

Cell proliferation stimulation in eultures was evideneed by us [24] not only
in monkey renal cells but in chicken embryo heart and liver cells as well.

Similar data regarding the stimulation of eellular proliferation have been
signaled by Parhon, Aslan and Cosmoviei [25] in researches on infusorians,

All these data underline the complexity of the meehanism of Gerovital H3
action. its entrophic influence on cellular structures affected by the aging process.

CONCLUSIONS

Researches in monkey renal eells point out that Gerovital 15 in a concentra-
tion of 049, activates cellular proliferation, extends postmitotic life-span, delays
cellular aging with the reduction in acid phosphatase and esterase activity,

Résumé, Le comportement des cellules rénales de singe (Rhesus) dans les cultures de cellules
de longue durée a ét¢ étudié  par rapport aux parametres suivants: prolifcration cellulaire,
vighilité des collules, différents aspects coneernant le vieillissement cellulaire (vacnolisation,
pyenose, evtolyvse, chargement graisseux, activité des phosphatases acides et des estérases),
de méme que la durée de vie postmitotique des cellules.

Les recherches ont été effectuées aussi bien sur ides eultures de eellules traities an Géro-
vitul - Hy (concentration 0,4%) que sur des enltures de cellules témoins.
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Les résultats ont démontré gue le Gérovital Hy stimule la prolifération cellulaire et retarde
les symptémes do vieillissement eellulaire diminuant anssi 1o nivean de Cactivite de la phos-
phatase acide et de Pestérase.

La durée de vie postmitotique des cellules traitées au Gérovital Hy pendant 72,4 jours
woeté de 169, plus longue (voire 1001 jours plus longue) que celle des cultures de ecellules
non traitées (qui a été de 62,5 joursh. Le nombre des passages. de méme que Padhésivite
cellulaire s’est accru dans les cultures soumises au traitement.

Les résultats obtenns gont en corrélation avee les données (déjd connues coneerint
Maction de ce médicament eutrophisant cur le métabolisme cellulaire.
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STUDY OF GEROVITAL H, ACTION ON MITOCHONDRIAL
FRACTION IN RAT LIVER AND BRAIN

ANA ASLAN, CORNELIA RUSE, SIMONA COFARU, LIVIA BRAZDES, ELISABETA
CONSTANTINESCU

The Nationol Tustifwle of Gerontology and Geriadeices, Buchorest, Romania

Sumnary. The present paper disensses mitochondrinl fraction in rut liver amid brain by study-
imz  the following funetional aspects: Gl action on oxidative phosphorylation, binding
of sodium tons and of procaine hydrochloride to the mitochondrial membrane and the effect
o its struetural integrity at various eoncentrations.

The supplementary release of protons caused by the presence of 21073 and £.10°%M
procaine hydrochloride per mg protein, dependent on the jonie strengths, was at a maximum
at 50 mM NaCl. The procaine molecule, ‘)(IS“E\""_\‘ charged at pll 6.5, is able to form iome
Lond: with the proteins or phospholipids of the mitochondrial membrane, An important
increase of oxvgen and pl:usfhnrue: consumption was produced at the lower GHy; concentra-
tions of 10107 and 3.10°°M per mg mitochondrial protein. Higher GH, concentrations
{10793 per mg protein) produeed an inhibitory effect, blocking ADI phosphorviation to ATI,

Tt is possible that GH; in lower concentrations of 107%M per mg mitochondrial pro-
tein, produces the activation of the respiratory chain enzymes.

As clinical researches and pharmacologic investigations were undertaken with
a view of detecting the mechanism of action of the therapy based on procaine,
the studies earried out on beer yeast. as well as on rat liver homogenate with
the Warburg method [1, 2, 3] showed that the presence of procaine in the fest
tubes determined an inerease of the oxygen consumption due to the activation
by procaine of the processes of oxidative phosphoryvlation,

In 1972, Hrachovee published the results of comparative researches which
showed that Gerovital H, (GH,). (proeaine hydrochloride 29, benzoie acid 0.129
potassium metabisulphite 0.10%,, and disodium phosphate 0.01°,) had a more
pronounced inhibitive action than proeaine hyvdrochloride. upon the monoaminoxi-
dase in the brain, liver and heart of rats [4]. These researches were carried out both
upon homogenates én vitro and upon mitochondrial fractions, after the animals
had been inmjected intraperitoneally. In contrast to the properties of other classieal
MAO inhibitors, it was demonstrated that GH, is a weak, reversible and com-
petitive inhibitor of MAO [5, 6].

We have used the mitochondria to assess the effects of GH, on oxidative
phosphorylation, binding of sodium ions and procaine hydrochloride to mitochon-
drial membrane and the cffect on its structural integrity.

NATERIALS AND METHODS

We nsed female Wistar rats, the groups being divided as follows: young
rats (23 months). adults (6—8 months) and old rats (22—24 months).
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Liver and brain mitochondria were jsolated essentially as deseribed by Sehnei-
der and Hogeboom [7] in 0.25 M suerose, 0.05 M TRIS-HCL, pH 7.4.

Ouvidative phosphorylnfion was measured by elassieal Warbure manometric
methods at 38°C [8]. The main compartment reaction mixture (the final pH 7.5)
consisted of the following components in the Warburg flask: 1.2 ml of a solution
containing 0.02 M TRILS, 0.06 M potassium phosphate, 0.5 M suerose; 0.15 ml
of 0 5%, solution of bovine serum albumine (BSA); 0.6 ml of 0.05 M MgCl, solution;
0.30 ml of 2 solution of hexokinase (12,56 mg/ml); 0.6 ml of the mitochondrial sus-
pension (8—10 mg protein) and 0.1 ml of varions GH, (proeaine) coneentrations,
ranging from 1.5.107% to 1,102 M/mg protein. The side arm contained: 0.15 ml
of a solution of 045 M glucose, 0.15 ml of 0.05 M ADP solution and 0.15 ml of 0.1
suecinate. The central well contained a small wick of filter paper and 0.2 ml of
209, KOH. The reaction was stopped by the addition of 0.65 ml of 109, tri-
chloroacetic aecid. Inorganic phosphate was determined by the method of Fiske-
Subbarow [9].

The binding of Nu™. Mitochondrial fraction from the liver of adult rat was
suspended in 0.25 M sucrose at 50 mg protein per ml. The suspension was kept
at 0°C and used within 4 hours. The pH changes in the mitochondrial suspen-
giong were followed with a combination glass electrode linked to an Orion pli-
meter. From the initial and final pH values the amount of H* produced in
medinm was evaluated. In this experiment pH units were transformed in coneen-
tration of hydrogen ions by logarithmic ealeulation. The binding of Nat* was
measured aceording to the procedure of Gear[10]. Mitochondrial suspension contain-
ing 2.5 mg protein per ml in 0.256 M suerose, was mixed with different Na('l
solutions (80 mM, 160 mM. 240 mM. 520 mM) at three pH values: 6.5.7
and 8. A constant osmolarity of 160 mosM was maintained with suerose excepl
for the final 320 mM NaCL

Biunding of procaine molecule. Rat liver mitochondria were added (5 mg pro-
tein) to make a total volume of 2 ml containing increasing NaCl concentrations
from 80 to 320 mM.at pH 6.5. The net cjection of H™ was monitored. In another expe-
riment the medium contains 2.10 % and 8,107 M procaine hydrochlorie per mg pro-
tein. Results are expressed as nanomoles of H* ejected per mg mitochondrial
protein. Mitochondrial protein was determined by the Lowry procedure [11].

The influence of different eoncentralions of GH, on wmitochondrial protein
coneentration in supernatant was studied at six levels of GH, (M/mg protein)
added to b ml aliquots of mitochondria: 1.5.,107% 3.107%, 1.5.10 4, 3.107%, 1.10°%,
2.1073, These were incubated at 25°C for 10 minutes and then centrifuged at 15000 ¢
for 10 minutes. The protein content was estimated in the supernatant and the
variations were expressed in per cent.

RESULTS

Mitochondrial fractions of rat liver suspended in salt-free isotonic sucrose
with buffered media eontaining NaCl of various coneentrations, release H* ions
into the medium. The amounts of H* released increase with pH and with the
salt concentrations. At pHl 6.5, 7 and 8 the increase of salt concentrations is accon-
panied by a large release of H* into the medium (Table 1).

Measurement of proton release by the mixture of mitochondria with diffe-
rent NaCl concentrations (80 mM, 160 mM, 240 mM, 320 mM) is thus a sensitive
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Table 1

I ejection during proe binding (o rat Niver mllochondria

pH 6.5 pH 7 pll 8
= — . =
H0L 160 | 240 [ 520 80| 160 | 240 | n20 | so| ||'.|1‘

| 240 220
mM L mM | mM | mM | ;A | M| oM | mM | mM| mM

mM | m ¥

means of following a eation binding. Procaine-hydrochloride was therelore added
o 4 sodinm-containing medium at pH 6.5 and the proton ejection monitored during
one minute. The supplementary release of proton caused by the presence of 8,108
M oand 21072 M procaine  hydrochloride per mg protein, dependent on ionic
strengths, was maxinun at 80 mM NaCl

Sinee GH, appeared to be bonnd to mitochondria, it was expeeted that the
effects would be more l'JIlr-'l‘]_\' related to the ratio of rlr'n-_;: |r1itu-_'huu-|1'i:|l |!1’||E--i.'|_
than to the initial molarity of drug in the inenbation medinvm. The results revealed
the variation between 19, and 70%, of protein concentrations in supernatants
with the GH, concentration comprehended between 15,108 M and 2,103 M

1. The ir
ochondrial protem conecentrations at six le
proteint added to 5 ml aliquots of mitochondria: L1077 (A}
A078 {TH), 1530400, 510 (1)), 11073 (E), 2,103 (F).

rent coneet of GHy m

Is of GiHy (M/myg
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per mg of mitochondrial protein (Fig. 1). Having in view this aspect, the effect
was studied of the treatment with GHy in vifro. at various concentrations, on
oxidative phosphorylation. For this purpose the determinations were performed
on rat liver and brain mitochondrial preparations.

The effects of GH, on oxygen consumption and P/O ratio are shown in Tables
2, 3 and 4. The results demonstrate that the treatment with GH, in vifro at two
levels of concentration (L5.10°% M and 30075 M per mg of mitochondril

Tabla 2

Effeet of GH, fa vitee on axvidalive phospherylation and respirtion in liver and brain mitochondrin of younz ml
Ceatoms ng proteis 07}

3 | Liver Brain
liHly con- | gty = =
l'““”r“t-"”' | Oxvgen Phosphorus | Oxyzen Phosphorus
(M/me CONSUI- | COnsim- P CONSUTP- CONSILIL- /o
protein) | tinn tion | tion I tinn |
|
1
208-L008 [ 3842011 1.84-L0.08 2942008 440025 | 1.B=0.04
. - 1 = | _ F s i

Lad0™ | @.71-4+016 1500013 2.00-=0.10 | 062010 13.90=-0.21 | 2.053=006
8 (e B.884.0,08 | 7,05 =000 | 1,94 0,06 L E008 | TBOS016 | 1912008
{9 L 50800040 | L.58-0.10 181004 280012 604014 18040404
(i (e [ 1884006 | 3.46-L0,18 | 1.84L0,02 204008 355000 174008

Eneh value given is an aversge by five animuls (mean £ 8.EAL)

Table 3

Effect of GHly in vilre oo oxidative phosphorsiation and respirmion o tiver and benin mitochondria of adult rat
(paloms/mg proteinfdn |

| Liver l Brain
GH; con- |— = — —=
centration Oxygen  |Phosphorug (rxyveen | Phosphorus |
(M/mg Consinp- | eonsump- Po vonsumps | consump- "/
protein) fon tinn I | tion tian
2054008 | 3.83 +0.25 LET-L0.04 2.40-L0.00 L8018 | 187009

Gt L1G | 12.64 2024 195007 T.10-=0,18 13.633:0.25 | 1.92-0.06

MO 105005 | 796009 | LOIL010 | 5381042 | 0.681022 ) 1802004
B 008 [826.£0.47 | 1802010 | 5240006 [ 6.76.40.16 | 1.78.£0.0¢
B0 0.10 13124023 1.74 0,08 236-+0.04 L16-L0.10) 1.85+0.10
1107 | 1805009 [29220.14 | 1642007 | 150001 | 3.00£0.06| 1602007
LI | 0.8040.08 - 4' | 0454008 |

* BEaoh value ig an average by five aninals (mean £ S E.M.
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Table 4

Effect of GH, i0 vilre on wxidative pliosphorslaiion and respication in Yver and betdn mitochondria of old mal
(o0 atodms ing jirolein/20°)

Liver Mrain
Gy con- | — — S e — —

centration | (yygen | Plhosphoris | | Phosphaorus
(M/mg | COnsuEp-  consump- | I’ COnEIm |- COnsHm)- o
protein) | tion | tien | tion tion
1
| |
- | 200 -£0.09 | 3.784-0.19 1,59 0,08 2.58-+0.11 {42 41,24 1.85 L0000

LO.A07% 16451012 [15,11-40.20) 2.08-£0,07 G.08-L0.18 12.80-4£0.22 | 2,04 40,07

310 | 4.06-£0.13 | .99 L0018 | L9740.04 | 5004010 | 118240381 | 1.92 10,02
45,10 310014 | 5.6040.22 | 1.80+0.12 | 3103008 5,58 020 | 1.BDL005
G.107% : 1.80::0.11 | 3.21 40,16 | L.78-40.07 208 +L0.13 3.75+0a8 | 1784004

Earh value s an averaege for five animals (mean £ 8,053 )

protein) produce an inerease of oxygen and phosphorus consumption with a slight
modifieation of the P/O ratio. GH, concentration at 6.1073 M/mg protein slightly
deereases oxveen conswmption and ADP phosphorylation to ATP. Phosphorylation
activity and mitochondrial respiration in the brain were increased in young, adult
and old rats at two levels of (iH; eoncentration: 1.O.1073M and 3.1078 M per mg
of mitochondrial protein. These effects deerease at the eoncentration of 4.5.10 3
M GHy 61075 M GHy per mg of mitochondrial protein slightly inhibits oxygen
consumption and deereases the P/O ratio. Studies of oxidative phusphor}flanuu
were performed on mitochondrial preparations from the liver and brain of adalt
rats in the presence of GHy at the ratio of L1079 per mg of protein and 1.10°%
M per mg of protein. It \\:h observed that 1.107 G, mg of mitochondrial protein
inhibits oxygen and phosphorus ?mMI!ll]lTluu with a change of the P/O ratios,
and 1.10-33f GH, per mg of protein blocking ADP phosphorylation to ATP.

BISCUSSTON

The release of H* jons in the medinm by the mixture of mitochondria with
different salts solutions represents a sensitive means of following this effect with
proeaine hydrochloride added to the medinm. The process ntlghl be caused by
diapls acement of H* from protonated anionie groups of the mitochondria by the
binding of Na* in good agreement with the data reported by Gear and Le ‘hnin-
gor [10]. Procaine hydrochloride in forming the salt, in aqueous solutions, vields
the positively charged quaternary amine ion, R = NH* for short. Dissolved in
water, the eation is in dissociation equilibrum with the base according to the
following:

R=NH*=2 H*4+ R=N

The direction of this dissociation depends on the prevailing concentration
of hydrogen ions. At pH 6.5 proeaine hydroehloride (pK, = 8.9) is positively
charged and releases HT ion on binding. The suppleme ntary release of protons
cansed by the presence of 8107 M and 2.107* M procaine ]|\'||rn< hloride per mg
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protein dependent on ionic strengths, being at a maxinwm i 80 mM NaCl, sugzests
an analogy between the Na® behaviour and that of quaternary amine apr'(‘.lflr
to the proeaine molecule at pH 6.5,

In many respects mitochondria suspended in suerose solutions behave like
particles of a cation exchange resin in the protonated form, which ean release H
to the media in exchange with a variety of different cations. like quaternary amine
of the procaine moleeule.

Water lysed rat liver mitochondria which have lost about 50%, of the total
mitochondrial protein in soluble forms. were found to release H* when mixed
with NaCl medium [12]. In agreement with the data veported by Gear [9]. dis-
soeinting groups conld be contributed by either the protein o phospholipids of
the membrane, the latter source appears more likely.

Quaternary amine of the procaine molecule positively charged is able o
form iomic bond with eppoesitely charged (€00, POF). Alter Feinstein [13]). pro-
aine oleenles compete with caleinm for charged regions on the polar tails of
phospholipid moleenle. In Fig. 2 is represented o model of bridge complex for-
mation between one procaine moleenle and (wo phospholipid molecules. The polar
aromatic amine (--8) and aliphatic amine groups are shown oriented toward the
oppositely  charged phosphate groups. Proeaine moleenle could  displace Ca**
hound to a variety of phospholipids. in agreement with the relative nonspeeifieity
of salts in promoting HT release from mitochondria.

GiH; with 29 procaine hvdrochloride was tested in vifro for its effects on
oxidative phosphorvlation at various concentrations. The inerease of oxyvgen and
phosphorus consumption was produced at the lower GH, concentrations of 1.5.10°8
M per mg protein and 3.10°% M per mg protein. Higher G, coneentrations
(1003 AL per mg profein) produced inhibitory effeets and damaged membrane integrity,

haline choline
\[ 0 £ He .
B~ b 2 ‘ i |
=0 -—:,-'.' " — C=0-0} CHo — Mt = P=0
I  — = B | '|
g Crde
] “
il |
u-)’cjcrul Glyeerel
Ernds 14
Fatty acids Fatty aeide
Fig, 2. — Proposed model of bridge complex formation between one pro-

vaine molecile and  two  phospholipid  molecales,

These results agree with the studies earried out on beer veast as well as upon
rat liver homogenate by the Warburg methoed [1]. Research on yeast suspension
shows that. th'pl nding on the dose. the action of procaine upon respiration was
(hreefold: small doses (0.001%,) had a stimulating effeet. large doses (19,) had
an inhibitory effeet and average doges (0.019;) did not affeet the oxygen con-
sumption.

Previously, we have reported [14] the effeet of GH, on suecinate dehydro-
genase activity in liver and bramn mitochondria. An important inerease of enzyme
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activity at lower GHy coneentrations was found (11075 M per mg protein), cspe-
cially in the nervous tissue. The brain mitochondria are in this respeet much
more sensitive than those extracted from the liver. It is possible that GH, in
lower concentrations stabilises the mitochondrial membrane through fixation on
it. preserving its integrity and, at the swme time, influencing the membrane
transport process and the aetivity of the respiratory chain enzymes,

Résumé. Les recherches ont été effectudes sur la fraetion mitochondriale du foie et du ecer-
vert de rat, en abordant les aspects fonetionnels swivants: Faction du Gérovital Hy sur
i phosphorylation oxvdative, le rattachement des jons de sodium et de la proeaine hydro-
chlurique & la membrane mitochondrinle, ainsi que U'action exercde par le Gérovital I, <o
Uintégrité strueturale mitochondriale aux diverses eoncentrations.

La libération supplémentaire de protons, produite par 2007 — 81073 M procaine
hyvdrochlorigue par mg de protéine, dépend de la teneur fonigue, en présentant un maximum
a 80 m M NaClL La moléenle de procaine ehargée positivement & pll = 6.5 est en mesure e
former des laisons joniques avee les protéines ou les phospholipides de lo membrane mito-
chondeiale, Gérovital Tlg, & de petites concentrations, de Vordre e 1,6.10°% — 3,107\ paar
my. e protéine mitochondriale, détermine wne consommation angmentée doxygine et de
phosphere.

Les eonventritions p!li.-i gr:ulllrs de Giérovital ”r de Pordre de 1073M par mg il pro:
téine, ont un effet inhibiteor, en bloguant Ja phosphorylation de PADP a I'ATP.

1l est ||u:=:~'ihh‘ que le (rérovitnl H,, en concentration de Vordre de 107 M par myg
de protéine mitochondriale, produise une petivation des enzvmes e Ta chaine respiratoire,
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BIOCHEMICAL AND PHARMACODYNAMIC ARGUMENTS
TO SUPPORT PROCAINE IMAO +B* TYPE ACTION

V. STROESCU, . GANE, IOSEFINA CONSTANTINESCU
Pharwacology Department, Medico-Phormaceutical Tustitule, Bucharest
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Summary. The improvement of noure-psychic functions and partienlarly of depressive states
in the procaine-treated aged was pointed ont for the first time by Ana Aslan, Subsequently
numerons elinical and experimental researches have demonstruted the action of this substance
on the central nervous svstem. The psvehological and electroencephalograplhic investigations
have completed the eliniesl observations.

In proeaine bivehemical mechanism of action an important part is played by its ability
to inhibit monsaminoxidase. Based on a series of pharmacodynamic tests, the authors tried
to define the tvpe of inhibition. Researches in rats pointed out that procaine antagonises
the worsening of conditioned behavior, intensifies and prolongs hyperthermin, delavs reser-
pine-induced hypothermia and does not prevent reserpine-induced palpebral ptosis. These
data suggest a B-MAO selective inhibitory effect. Contrary to the classical MAO inhibitors,
procaine-hased prodncts are well tolerared by the aged patients.

Relatively recent data published in the field literature point out proeaine
depressive action.

Liith [1] showed that Parbon and Aslan were the first scientists who men-
tioned procaine aetion on psyehie states, in other words, the psyehie effeet of
procaine. Aslan and eoll. evidenced procaine eutrophie effect on the nervouns sys-
tem. manifest as improved memory, concentration and perception abilities, dimi-
nished insomuia and fatigue, inereased desire to enjoy living and working, inereas-
od ability to adapt to the environment. A favourable influence upon the depres-
sive psvehical states of the aged was especially noticed [2—5]. Bueei and Saun-
ders” study [6] eondueted on 24 chronie psychotie patients followed up from 2
to 25 years pointed out that procaine (100 mg procaine hydrochloride 3 times per
week Tor 6 months) improved depressive states and diminished psychotic symptoms
agsociated with sehizophrenia. In an experiment done on 52 hospitalized patients
and 20 outpatients, aged 72—81, with senile and arterioselerotic psychoses, Kral
and coll. {7] found a procaine-induced transient improvement of depression aceom-
panied by increased physieal and psychical activity [9]. A double-blind  study
carried out by Smigel and coll. [S] on 60 patients with arthritis. nervous and
senile disturbances pointed out significant improvements in 20 out of 29 patients
treated with procaine for 5 months, whereas in the control group, the condition
improved in only 9 out of 21 patients. The authors noticed procaine favourable
effect particularly in patients with chronic nervous disturbances and less in those
with chronie cerebral syndrome.
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Lewicki and coll. [9] reported improvements in memory, thinking and asso-
ciations in 75%,, of the aged subjected to the long-term Irv.mmm with Grerovital
Hy [10]. In a comparative study on 42 patients aged 7380 suffering  from
arterioselerotic senile dementia [38], aleoholic dementia with Korsakov wnrllurm-
[3]. aleoholic senile dementia “fl Sehneeberger [10] found that the procaine-based
chronie treatment resulted in Obvious improvements in one third of the freated
cases. Cheerfulness, behavioral disturbances. morbidity improved. If prior to the
treatment the patients had been completely indifferent to the environment, sub-
sequently they reached an almost normal psychie level. None of these changoes
was noticed in the controls (quoted by [11]). Siggelkov (1966) subjected to the
chronie treatment T-yvear-old patients with cerchral atheroselerosis and deficient
eerebral arterial cirenlation and found in 51.5%, the alleviation of SYIPLOIS, ©X-
pressing a better general reactivity of the organism: improvement of depressive
states, irritability, motor and sensorial disorders, psyehic deficiencies and mental
confusion. Cohen and Ditman [12] emrried out an open study on 41 patients:
17 normal, 17 psychiatric and 7 depressive patients with or without anxiety : they
found that the administration of 100—200 mg Gerovital H, daily, 3 times o
week for 4 weeks, resulted in the smpm\'mnont of the general condifion, enerey,
libido, motivation and somatic disturbances. 5. Mora 11 3] noted important ELG
differences between 139 subjects, mean age 66 and vounger subjects, mean age 27,
Combinations of alpha and beta waves or prevalenee of beta waves were found
in 67.7%, of the aged subjects. The mrr:wpn-ulmrr percentage in the younger sub-
jeets was 329%,. lmpru-.vrl EEG tracings were pointed out in one third of the
treated cases, whereas no modification was noticed in subjects with beta waves
prevalence. The author inferred a possible correlation hetween psvehic reactivity
and eerebral eleetrie activity.

The EEG investigations earried out in 1962 by Aslan and coll. pointed out
pormal electric tracings with no abnormality induced by the luminous intermit
tent stimulation in 75%, of the cases (mean age 55) subjected to a long-term treat-
ment with Gerovital Ig: in controls (untrl ated subjects) normal tracings were
revealed in oonly 20%, of the eases [4, d].

Research efforts were further directed toward pointing out proeaine bioehemica!
mechanisms of action en the central nervous system, In 1940, Philpot [14] showed
that procaine induced in witro the inhibition of rat and gainea pig liver mono
amineoxidase (MAO) by G0—100%,. In 1950, Aslan and Vrabiesen alzo noticed
the inhibition of MAO and hhll\\’l'tl ‘that procaine i.v. injections resulted in inereas-
el arterial pressure as a reaction to epinephrine [5]. In experiments condueted
in wvitro on Tat liver, brain :unl heart, Hrachovee [15] pointed out that Gerovital
H, induced a stronger MAO inhibition than proeame (Table 1). MacFarlane and
Besbris [ 16] found procaine to act as a rapid and reversible inhibitor of brain MAO.
which was proved in vitro by the decrease in the catecholamine and kynuramine
metabolisms. The authors found that a 50%; ishibition of MAO, requires amounts
over I mg/ml procaine. They used MAO from rat brain mitochondrial preparations
ar homogenates and much higher procaine concentrations than the maxinm
serum levels in vivo. Yau [17] found the optimum procaine concentration required
by MAO inhibition in vive to be 10-% M. Such coneentrations induee in vilro only

20 to 40% inhibition of mouse brain MAO. The same aunthor, injecting i.p.
quite large procaine amounts (90—180 mg/kg body weight) found a weak, but
significant inerease in cerebral serotonine and 1o ~|gmh(- it change in dopamine
or norepinephrine, indicating the weak or inexistent MAO inhibition. The same
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Tahle 1°

The inbibitory ellect of Procaine HIT on MAOD in gut brain, Gver, beart anl platelets

In cilro cxporimenls
P

Percent inhibition

Concentration

|I|'.1!:Ji¥|.|'

of inhibitor Brain Liver Hewrt Platelets

Procuine 1) | Ot O8N FILES oY did 1.4 280 -40.0

Procaine 1 1107 ) G728 HH.D 2. L B () Ril | At

Gierovital Hy 1 w3078 bl 4=EG 45,7-+2.9 468414 41,6+ 1.0

Giepovital 1y L 10 20 Bi4L10 42421 69.9-+2.3 G9.1+1.2
In vive caperiments

Percent inhihition

inis Dase of
Inhibitor )
imhibitor Brain Liver Heart
i | ]
200 Procaine 110 ' L0 ml 16,7109 B6L1e | i4ss1s
2% Procaine 1] | 20 ml 249112 MEL00 | 28.1+1.0
Geravital 11, 1.0l 27.8::0.4 24.74-0.9 26.9+1.2
Gierovital Hy 2.0 ml 30,4406 438 1.0 45,108

* jafter Hrachovee J, P, The Physiologist, 1973, 15, 3)

author did not find any significant changes in the above-mentioned amines sub-
sequent to the chronic administration of 90 mg/ke body weight. Some MAO
preparations were also found to be more sensitive to proeaine.

These results called for an attempt to explain procaine antidepressive action,
at least in part based on its IMAO effeet which seems justified at present by the
inmumerable data acenmulated that reveal the role of MAO in the function of
the nervous svsten. The following facts were pointed out: cerebral MAQ aetivity
reaches quite high values: there is an wnuniforme distribution of MAO through
the different arcas of the brain. the enzyme prevailing in the hypothalamus:
the independent and differentiated enzyme formation is possible in different coro-
bral struetures: there is a signifieant variation of MAO coneentration through
the nervous tissue in the course of the ontogenetic evolution: there is a substiun-
tinl change in the cercbral enzyme concentration and specific aetivity with advan-
ced ages and certain psychic diseases.

Based on the use of specifie inhibitors (¢hlorgyline and deprenyl), two major
types of enzymatic activity have been pointed out: A-MAO and B-MAO. A-AMO,
also called H-hydroxytriptaminoxidase acts on 5-HT-norepinephrine (preferentially),
thyramine, dopamine and is selectively inhibited by chlorgyline, which has a mark-
ed affinity  for 5-HT-minergic receptors. the blockage of whieh is incomplete.
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B-MAO, w'so ealled phenylethylaminoxidase acts on phenylethylamine bensylamine
(prvl'ermm.lll_\_l thyramine, dopamine and is selectively inhibited by deprenyl
(1somer). Gascoigne and coll’s histochemical investigations ints rat brain [18]
pointed out a MAO variant which metabolized 5-HT, bur was not sensitive to ¢hlor-
gvline: they considered it o new form of enzyme, named C-MAO. Recent data
have suggested the existence of a new MAO, with dopamine as favourite sub-
stratum [19],

As far as procaine inhibitory effect is concerned. although Young and coll.
postulated the existenee of certain MAO types particularly 'sl.’l!H!.t]\ ¢ to procaine
mhibitory effect, no mention has been made of the type of inhibition.

Starting from the faet that proeaine IMAO effeet is pointed out partiealarly
i vitro and because of the lack of data in the field literature referring to the
type of procaine IMAO action, we decided to use a battery of pharmacodynamie
tests in order to check procaine antidepressive effect and point out in vivg pro-
eaine IMAO effect for specifying the type of inhibition. Procaine antidepressive
offect was studied by means of the test of reserpine-induced eonditioned behavioral
changes in rats; IMAO effects were investigated by means of pharmaeodynamic
tests indireetly pointing out actions such as those attributed to MAO inhibitors
(tests of hypothermie action. prevention of reserpine-indueed hyperthermia and
palpebral ptosis in rats).

Our experimental results [20] showed that & mg/ke body weight procaine anta-
gonized reserpine-induced worsening of the conditioned behaviour in rats point-
ing out an antidepressive action eomparable to a certain extent with that speeific
to trieyelie antidepressives (Table 2): on the other hand the same procaine amonnt
strengthens and prolongs hyperthermia. delays reserpine-indueed hypothermia
and does not hamper reserpine-induced palpebral ptosis: these results support
the clinieal data which grant ]rrnulmc- IMAO properties and sugeest the B tvpe
MAO inhibiting action (Tables 3 and 4).

The data are nmmerous which support proeaine antidepressive effeet due
Lo MAC inhibition. The therapeutie use of speeific MAO inhibitors in psychie diseu-
sex [21] charaeterized by changes in MAO concentration (sehizophrenia, Parkinson's
disease. certain forms of depression) as well as in aging, which results in the alle-
vintion of psyehiatrie symptoms and age-related nervous disturbanees. also sup-
port proeaine antidepressive aetion through its IMAO effeet.

CONCLUSIONS

Procaine antidepressive properties are all the more interesting as the sub-
stanee is better tolerated by aged and ill persons than the classical MAO inhibitors
which are potential therapentic risk factors, beeause of their much too stronger
elfect, unspecifie charaeter and inhibition of a large speetrum of drug metubolized
CNZYTILES.

The study of proeaine antidepressive action should be a current research
priority beeanse of its fundamental implications and clinieal applicability. As we
have already mentioned, our results suggest that procaine induces the selective
inhibition of B-MAO,
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i ARGUMENTS TO SUPFORT PROCAINE IMAD “B'"TYPH ACTION 3]

Résumé.  Lamdlioration des fonctions neura-psychigues et, spécinlement, des états dépressifs
chiez les personnes dgées traitées an Gérovital Iy o 606 mise en fvidence pour la premicre
fols par Ana Aslim, Ultérienrement, de nombronses rvecherches tigues et expérimentales
ont démentré Paction de cette snbstunee sur le systéme nervenx central, Les investizgations
psvehologiques et électroencéplialographiques ont compliété les observations cliniques. Du point
de vue biochimique, dans le mécanizme d'action de la proeaine un réle important est ditenu
par sa capacité inhibition de Ta monoaminoxydase,
Les anteurs ont essave de définiv te ovpe d'inhibition en otilisant une série de tests
|l||.r||r\ln(llil'.‘ll.lllllqm)\ Les recherches sur les rats ont mévéld que la proeaine est antagoniste
ageravation du comportement of qguelle intensifie ot prolonge hyvperthermie, rt-rnruh-
Iy ponlu-rmn- induite par ln régerpine et ne prévient pas la ptose palpébrale induite par
serpine, Ces données sugeirent un effet inhibiteor du B-MAQ, Contrairement anx inhi-
rs classigues MAO, les produits & base de proea sont hien tolérés par les patients
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L’ACTION LOCALE DU GEROVITAL T, DANS P
LE VIEILLISSEMENT EXPERIMENTAL DU TISSU CUTANE

ANA ASLAN, THEODORA TONESCU, AL, VRABIESCU

Iustidnt National e Gévondologie o8 Gérintrie,
Bucarest, Rowmanic

Y. PAIY

Centre ddes  mraladies  devmalologivues  of  cdndrionies,
Buearest, Rownanie

ffsnmés Les recherches électronomicroseopiques effectudes sur les téruments dos rats soumis
o laction des rayons ultraviolets, dont un groupe a été protéeé par le Gérovital Iy, appli-
ué sous forme de eréme, ont révilé que la détirioration des struetures téswmentiires est hesi-
mip meins importante chez le groupe traite,
Liaction protectrieo s'est exercée amssi bien aun nivean des eounches cellulaires biolowi-
ement actives de épiderme qu'au niveans des tonofilaments ot des mitochomndries,

Du point de vue clinique on a noté chez les sujots traités au Gérovital H,,
ne amélioration évidente de la trophicité des téguments. Le Gérovital Hy. sous
rme de créme de beauté, assure la trophicité et la régénération de la peau cf
onne aussi des résultats remarquables dang les britlures du premier et du seeond
oré [1].

Le but de eeite étude a été de vérifier action topique du Gerovital H,

applications loeales contre les lésions dermiques provoquées par Paction des
vons ultravielets. (r.UV).

MATERIEL ET METHODE

L'étude a porté sur 18 rats blanes Wistar Agés de 6 mois divisés en trois
Sronpest A —oanimanx traités & la eréme d base de Gérovital Hy: B — animanx
1és & une eréme semblable mais qui ne contient pas le Gérovital H3 et groupe
témoin. Les deux erémes avee et sans Gérovital Hy ont été préparées a la
eie de I'Institut.
Apres Pépilation de la face dorsale des animaux on a provequé des lésions
cxposition & Taction des r.UV, chaque jour pendant trois semaines, Nous
< utilisé un appareil de radiation UV-1R au domaine de radiation: 280 —314
netres.
La durée de chaque séance: 20 minutes, & 100 em de distanee de la souree
Avant et aprés ehaque exposition aux r.UV on a appliqué la eréme 4 base
ovital Hy augroupe A, la eréme sans Gérovital Hy au groupe B, tandis que
" est restd sans aneune application locale,

i~
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Les biopsies eutances pour étude clectronomicroscopique ont ét6 faites le
21¢ jour de Fexpérience. Les fragments de pean ont 6 fixés en gltaraldéhyde
el incorporés dang lpon 812: le contraste des images a été obtenu avee le cifrate
e plomb Reynolds |2]. Les bloes ont été seetionnés avee un Ulirotom  LIKB,
Loxamen et la photographie ont &é réalisés & FPaide d'un microseope
Opton E M, F.

RESULTATS BT DISCUSSIONS

Lo derme des ratg adnlts est constitud de faseeanx eollagtnes denses ei
serrés dans la zone profonde et dun résean de fibres éastiques fines. Des fibro-
blasts aetifs g'observent surtout dans le derme -moyen et profond [3], [4]. Le
réticulum endoplasmique est bien développé, avee de nombrenses granwlations
ribosomales.

Par conséquence de Papplication des r, UV, le matériel élastique disparait
progressivement et les cellules fibroblastiques présentent des déiériorations expri-
mées par Papparition de larges Tormations vaeuolaires et des signes de séerétion
altérde,

L étude électronooptique a démontré aussi qu'a la suite de Paction des .UV
g produit nne destruetion des myolilaments, une abondante vacuolisation cyto-
plismigue, avee les membranes cellulaires parfois détruites. Le réticule rogneux
est faiblement représenté, pauvre en ribosomes. Les mitochondries sont dilatées,
avee les crétes fragmentées, dégradées. Les cellules basales ot surbasales somt
relativement applatives avee mdeme prononcé (figs 1 et 2).

Chez les animans qui ont regn le traitement loeal an Gérovital Hy on
renuirqué Leopréservation des struetures normales, qui n'ont pas é6¢ puissantent
influeneées par les .UV, Le rétienle ruguenx est bien représenté avee de nombrenx
ribozomes attachés. Sur un fonds Ivsosomal abondant, les myofilaments se pré-
sentent sous forme de tonofilaments, Les egpaces intereellulaires et les desmosomes
ont un aspect normal. Les mitochondries sont rondes, en général avee une dispo-
sition périnneléaire, avee des erétes courtes et inégales, traduisant une aetivité
physiologique intense, parfois avee de diseretes vacuolisations,

Dans la jonetion dermo-épidermique la membrane basale est indigne du
point de vie ultrastruetural, sous forme d'une bandelette eontinue. Les jonetions
desmosomales sont normales, avee quelques aspeets de vaeuolisation. Les tono-
filaments sont en faisceanx, la couche grannlense avee de la kératohyaline et des
kératinosomes (figs 5 er 4.

On n'a pas trouvé une différence saisissable entre les gronpes B et €.

La stimulation de L régénération des tissus par le Gérovital H3, confirmée
par des données elinigues ot expérimentales, est évidente, surtout au nivean de fa
pean oit il produit un aspect de rajeanissement [5]. La eleatrisation plus rapide
de plaies 4 la suite du trartement an Gérovital Hy o été remarquée aussi,

Indiqué dans les dystrophies généralisées ou localigées [6], [7]. le Gérovital H,
assire et entretient la nutrition de Ta pean séehe ot donne anssi des résuliats remar-
quables dans les brilures légeres [1],

Fn conelusion, notre expérimentation apporte des données de morphologie
clectronooptique qui révelent Faction proteciriee du Gérovital Hy envers les lesions
produites par les r.UV,
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Fie. 1, Frau o it Wmnie, A 1y jenetion dermodépidermigae la membrane basale sous forne
de Ben teleite digeontinue,  Linportantss vacuolizatin: intracvtoplismigues. Mitochondries
i ves Dbasales et surbusals relativ ment apy o, guelipies-anes
aulee promoned, Fragmentation et desteeetion des toasfilaments,
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1.2 Pee dbe cel draifde wo Gfrovdal 1y Conele malpichivnne goanilense et eornifice.
¢ Bieh représentc, Petites miioehon bries a0 conrtes erétes ing-
Tenofilaments en fiseeanx. Lyveosomes, Cogehe reannleanse et

Hesein endoplicmigue fasiien
oo, Nombrer ribosomes, |
ratolivaline, el enrt et eratinnson



Pean de ral tdmoin, Grandes vaeuolisations m.ru\iupl.lumqlu~. et !Itlintllli aires,

|t"II-1rlt i crétes fragment fes |||Il|l| e-ines d vacuolisations. ratatinées. Tonofils 5
clomerations e kératine. Résean enfoplasimigue nn pen (uméfic, Rares ribosomes isales,

Lamelle enrmifice.



[Fige. 4. Poa o= cat teailio an Gépseilel I, Comche sedpighivnne sin ire, eman
cormbice, Espaee intercellulaive & desmosomes normany, Résean endonlasn jue ruzueny, ribo-

somes attachés an réticule emli " iseeuy of tonofilunents, Conelwe crannlense avee
e rrands bloes de kiratohvalin a forme ovale eof irrdeilicre, Froguents [vsosomes, joietions

cimosomales normales, Cellule cornifi Mitochon lries & crites cour ot infrales. kérntino



3 GEROVITAL Hy ET LE VIEILLISSEMEXT EXPERIMEXTAL CUTANE i}

Summary. Flectron microscopic studies performed on the rat skin submitted to U.V. rays
revealed a less severe deterioration of the skin struetures in the animal group whose skin
was proteeted by Gerovital Ty eream in comparison with the control gronp.

The protective action of Gerovital y was observed at the level of the hinL:_r_-_il'nH)‘ active
cellnlar layers of the skin as well as in tonofilaments and mitochondria, proving an inten-
sive physiological activity of these vell orzanelles.
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ETUDE R.E.S. SUR LE SERUM ET LE SANG
TOTAL HUMAIN EN RELATION AVEC LE VIEILLISSEMENT,
LA PATHOLOGIE ET LE TRAITEMENT BIOTROPHIQUE
AU GEROVITAL H,

LIVIA BRAZDES, (.T. CRAESCU, CORNELIA RUSU

Fastibut Nelional de Cérantologie of de Girvialrie,
Buearest, Rowmaniv

Résumé. On a déitermingé la concentration de centres paramagnétiques par des mesures R.E.s.
eifectnées sur 110 éprenves de sérum et de sang total humain prélevées & 30 sujets jeunes
(2039 ans), 36 sujets dmés orthogieres (60 —83 ans) et 54 sujets agés (60 —90 ans) aux tares
pathologiques (affections eardio-vaseulaires). Les opreuves de sérum provenant des sujets dgés
orthogires présentent une concentrition de centres paramagnétigues manifestement plus grande
(p == 0,02) gue celle du sérum des sujets jeunes. Entre la concentration de centres paramagné-
tiques du sérum des sujets agés any tares pathologigues et celle du sérum des sujets dzés anx
tares pathologiques sonmis & un traitement de longue durée au Gérovital H3, la différence
est anssi significative du point de vue statistique (p < 0,02,

INTRODUCTION

Le vieillissement  des organismes  vivants représente un phénoméne trs
complexe, eonsistant dans une déeroissance continuelle de la capaeité intégrative
et adaptative de Forganisme jusqu’il atteint un stade incompatible & la vie. Cette
définition du processus en tant qu'une totalité couvre un grand nombre de change-
ments strueturaux et fonctionnels spéeifiques des parametres aux niveaux molé-
culaire et surmoléenlaire.

Une telle complexité des faits explique les difficultés rencontrées dans les
essais o élaborer une théorie unique. scientifique, hypothétique-déductive du pro-
cessius de vieillissement,

Un de ees essais, « la théorie des radicaux libress, permet linterprétation
de certains aspeets du vieillissement, en supposant que le nombre des réactions
des radicaux libres de Porganisme et les effets qu'ont sur celui-ei, augmentent
avee lavaneement en dge. Les radieaux libres, du fait de leur grande réactivité
chimique, peuvent induire des processus d'altération fonetionnelle et strueturale
de intégrité de lorganisme [1], [2].

Langmentation avee Page des lipo-peroxydes qui s‘aceumulent dans les
membranes cellulaires et dans des formations spéciales (dénommées pigments d’age)
[3], la déeroissance du taux de mortalité des rats soumis a une diete aux acides
gras non saturés [4] et Faugmentation de la durée moyenne de vie & la suite de
i médication aux anti-oxydants, tels que vitamine E, 2-mercapto-éthylamine,
hydroxytolutne butylate 5] constituent quelques épreuves expérimentales i Uappui
de fa théorie du rade des radieaux libres dans le proeessus de vieillissement.
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La cellule vivante contient du fer, du euivre, du mangangse et autres ions
paramagnétiques, qui. par lear action de diminution de  Uénergie  dactivation
facilitent la production de radicaux libres par la décomposition des produits peroxy-
digues. Les jons paramagnétiques et les radicanx libres organiques, qui consti-
tuent les centres paramagnétiques dans les éprenves biologiques, peavent éfre
détectés et évalués quantitativement par la technique de Ia résonance paranmagni-
tique de spin (R.E.3).

Ce travail expose les résultats d'nne recherche expérimentale effectnée sur
sérum humain normal et sur sérum humain prélevé anx sujets ayant des tares
pathologiques (affeetions cardiovaseulaires): on présente anssi les implications
du traitement an Gérvovital Hy sur la coneentration de centres paramagnétigues
due sérum,

MATERIAUX ET METHODES DE TRAVAIL

Les mesures de spectroscopie électronique de spin (RUE.S) ont été effectuées
sur 110 épreuves de sérum et de sang total prélevée i 30 snjets jeunes (2039 ans),
36 sujets agés orthogires (60—85 ans) et 3 sujets dgés (G0—90 ans) anx tares
pathologiques (affections eardio-vasculaires). De plus, on a effectue 10 nmesures
sur des épreuves provenues des sujets dgés avant des affections cardio-vaseulaires,
soumis @ un traitement de longue durée an Gérovital Ha.

Leg épreuves prélevées ont 6té introduites et conservées en azote liguide
et ensuite Ivophylisées, La lvophylisation des épreuves a été effectuée en petits
flacons de pénicilline, quatre-cing heures étant néeessaires pour nne épreuve. Apres
la Ivophylisation. les épreuves ont 6té pesées et introduites dans des tubes de quartz,
La lyophylisation a été effectuée i Iaide d'un appareil du type SECFROID LYO-
LAB-C-3021. Pour éviter le contact & Pair, Pinstallation a été lavée et remplie
d*azote-gaz. Pour Fenregistrement des speetres RUE.S. des éprenves biologiques
on a utilisé un spectrometre RES. du type JES-ME-3X & cavité de résonanee
evlindrigue, la fréquence de résonance f, = 9455 MHz et la modulation intéricure
du champ magnétique statique (100 kHz). Les spectres RE.S. ont &é enregi-
strés a la température ambiante et dans des conditions de travail identiques
pour 'entier ensemble. Pour la détermination du nombre « No de eentres para-
magnétiques de 'éprenve, on a utilisé une méthode relative de détermination de
la comeentration, par comparaison au nombre de centres paramagnétiques « Ne o
dlune éprenve-tlalon — DPPH  (diphényipiervihy drazyv])

e YRl

pp ¥ Tl

me HE dope Mo

e v

N =N

L'indice ¢ se rapporte i 'éprenve-étalon. On a noté par m. la masse de 'épreuve
exprimée en grammes. g est la densité de Uépreuve en glemd, 0 — Vamplitude
du champ magnétique de modulation, I, — la largenr de la ligne de résonanee
mesurée entre les sonmets de la déviation, et 1 — Pamplitude de la ligne de re-
sonance.

No = 1H200% centres paramagnétigues,
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RESULTATS ET DISCUSSIONS

Les speetres RUELS, obtenus des épreuves de sang total different des speetres
R.E.5. obtenus du sérum des mémes personnes. & eause, probablement, des pro-
duits d’oxvdation on de scission de ['hémoglobine.

Pour leg dprewves de sérim (fig. 1), les speetres RIS, sont composés, pour
i majorité des éprenves, d'une ligne de résonance caractérisée par un facteur de

- --.‘-n

"-"*-y’ e

() A;N-“- A \.,«,.‘u-\l,-.-.__,\\_w.

Fig, 1. — Le spectre RUES Pune épreuve de sérum dans la région g = 2,0, Conlitions e tra-
vitil: modulation: 10 ganss: puissance de micro-ondes: 20 mW ; amplification: 2000 ; temps de
halayage: 10 minntes. (en pointillé: le spectre de Uétalon: D.P.P.TL)

scission spectroscopique g = 2,005 (valeur moyenne). La largenr de la ligne
de résonmance est d’environ 20 g ZASS, Certaines e;}rr-qu |1re~avutt-m e plus ddm
le speetre ROELS, une autre ligne de résonance earactérisée par un facteur de scission
speetroseopique gogr = 4.00, la largenr de la ligne étant de 100—200 gauss. On
attribue cette ligne @ la présence de Fion Fe** dans Péprenve. La ligne de résonance
i i = 2,003 est attribuée d la présence dans I'épreuve de certains centres para-
magnétiques complexés [6]. Nons supposons que dans cette ligne de résonance
est incluse encore une ligne de résonance qui est attribuée & un radical libre, ligne
qui est ecaractérisée par un g rapproché de celui de électron libre; la !.irgmtr
de la ligne a la valeur de 2—10 gauss,

De ce fait. ces deux lignes de résonance se superposent et, de la sorte, il
n'a pag été possible, en partant des mesures effectuées, de mettre en évidence la
ligne correspondante du r.|(lit..t| libre. Dans hypothése de Uexistence des radieaux
libres dans I'épreuve, leur mise en évidence par la méthode R.E.S. pourrait étre
réalisée en mesurant le temps de relaxation spin-réseau (T,) des centres paramagné-
tiques et du radical libre. Ces mesures supposent Putilisation de la méthode de
saturation progressive de la ligne de résonance, & de basses températures et 4 de
grands niveaux de puissance des miero-ondes. La totlnuqu(-w est laboricuse et
exige une m~tul|.lt|¢m annexe #au -pt-rtrnnwtrv de rézomance standard.

On n'a mis en évidence la présenve dans 279, des épreuves du sérum danenns
centres paramagnétiques,
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Pour les épreuves de sang tolal (fig. 2), les speetres RS, se composent d'une
ligne de résonance a g, = 2, qui apparait a 97% des épreuves.

Une deuxidéme ligne de résonance est earnetérisée par g = 4. Ues denx
lignes de résonance sont attribuées a la présence dans 'épreuve des ions paramagné-
tiques complexés, respectivement, Fe?t. Les largenrs des lignes de résonance sont
d'environ 20 gauss, respeetivement 100—200 gauss.

'
1
i
i

Fig. 2. Le spectre RUE.S, dlune épreave de sang total dans la région g = 2,0, Les conidi-
tions de travil sont les mimes que pour la figure 1 (en pointillé: le speetre de Pétalon:
1L P.P.HL)

Nous supposons égalenent quan-dessus de la ligne de résonance earactéris-
tique aux ions paramagnétiques (g = 2) se trouve superposée i ligne caract6-
ristigne dun éventuel radical libre. qui a fa largeur de la ligne comprise entre appro-
ximativement 2—10 gauss,

Pour les spectres de résonance des épreuves de sang total est earactéristique
le fait que la majorité des épreuves présente un spectre composé de 2—3 lignes,
tundis que les éprenves de sérum présentent, dans leur grande majorité, un spectre
de régonanee composé d'une seule ligne. Le nombre moyen de centres paramagné-
tiques des épreaves du sérum (tablean 1) provenues du groupe de sujets dgés ortho-
gores est manifestement plus grand (p < 0,02) que la concentration de centres
paramagnétiques du sérum provenu du groupe de sujets jeuncs.

tntre la eoncentration de eentres paramagnétiques du sérom des sujets dgés
du groupe orthogere et celle du sérum des sujets dgés aux tares pathologiques il
existe une différence non significative (p > 0,05).

Entre la concentration de centres paramagnétiques du sérum des snjets dgés
appartenant au groupe aux tares pathologiques et eelle du sérum des sujets dgés
aux tares pathologiques qui suivent un traitement de longue durée an Gérovital
Hy. la différence est significative du point de vae statistique (p < 0.02).

La concentration de centres paramagnétiques des épreuves de sang total
des sujets dgés orthogeres ne differe pas de facon significative de celle du sang total
des sujets jeunes (p > 0,05): entre le groupe de sujets dgés anx tares pathologiques
et le gronpe de ceux ayant des fares pathologiques, qui ont subi un traitement
de longue durée an Gérovital Hy. il n'existe non plus de différences significatives
du point de vue statistique (p > 0.1): entre le groupe de snjets dgés orthogeres et
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Tablvan 1

Pr fuetrur de seission sprftn»ﬂpiqn et la concentration de eentres paramagnetiques  dans les eprenves de sane total ot
cipam en diverses cooditions d%ge. pathologic el trnitement (on donme, entre porenthises, les dispersions de=  moyennes
cileulées pour chague sroupe)

Nombre des centres para-

Sujets .\Iumhm q “thgues (108 spin )
de vas -
sng sérinm sang | sérim
Jeines 110 1.6
{1y
20 15952 2.
ILRLE S B L
Agis I
arthogeres 12 | 1,402 13,847
4 (1.377)
13 201 2185
i (0,421)
Agis tenités an |
till, | 110 HES (RILTH 26548 1,258
(o) ‘ ) 0,413 ) (0.141)
Ausis aux tares
pathologigues 14 AN 1,995 1,179 1
LA (LU {LaRT) (327

le groupe de ceux ayant des tares pathologiques il 1°y a pas une dilférenee signi-
ficative du ]lnult de vie 4]}11]411;](]]“- en ee qm coneerne la coneentration de eentres
paramagnétiques des épreuves de sang total.

Les données exposées nous suggerent la corrélation néeessaire qui existe
entre ln présence des oligoéléments paramagnétiques et les radicaux libres des
produits biologiques, ainsi que Uinfluence du traitement au Gérovital H3 sur la
concentration de eentres paramagnétigues. influence qui peat étre attribuée &
cortaines propriétés anti-oxvdantes de la médication biotrophigue,

summary. The concentration of paras magnetie centres was evaluated by means of RIS, measure-
ments on 110 servum amd blood specimens Trom 30 voung (aged 20— 394, 36 orthogerons elderly
(aged 60—85) and 54 elderly subjects (aged 0 —40) with pathological problems (cardiovase nlar
affectinns), The sernm coneentration of pavamagnetic venters is significantly higher (p
in orthogerous elderly as against young subjects, The difference is also statistic JIH\ sig
(p =1 Letween the serum nnnl:enlrulml'l of ||.11"Llnll"ll:-t|r‘ centres in the L»Iclvrh with p.it!m
al problens and that of the elderly subjec ted to the long-term treatiment with Gerovital H,.
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MODIFICATIONS DU SYNDROME HUMORAL CHEZ
LES ATHEROSCLEREUX AGES SOU 's PINFLUENCE

DU TRAITEMENT BIOTROPHIOUE \ L ASLAVITAL

ANA ASLAN, GEORGETA ENACHESCL

Fostitul Natiowal do Oévontologie of de Gdvintrn
Pucarest, Romwmaig

Résumé. En appliquant & un gronpe dathérpsclérens dgés lo thérapie intensive de durdée
relativement courte (B0 jours) & UAslavital, les autenrs démontrent Pinfluence favorable par
ce produit procainigue sur li plupart des troubles appartenant an syndrome humoral,

Les proprictes antiathérogines de cette médication se sont manifestées par une action
antithrombogene, démontrée par Paugmentation de Uhéparinémie endogéne, NMactivation e
I fibrinolyse, la riduetion de la fibrinogéndmie, la diminution de Ilyperfonction thromboey-
taire et le redressement de Pactivité lipoprotéinelipasique.

Des effets plus réduirs ont été obtenus sur les modifications dyshipémiques et dyvsglveo-
protéinémingues,

On arrive & la conclusion de la néeessité d'appliguer systématic
bintrophigue & U'Aslavital dans le teaitement et la prophylasic de |

pnenent lie traitement
wroselirose,

Les nombrenx faits d'observation clinique et expérimentale qui ont fait
Fobjet des recherches des réeentes années ont documenté utilisation large des
substances biotrophiques dans la thérapeutique du vieillissement et des alfections
dégénératives lides a involution de Porganisme [1]—[8]. La supériorité des résul-
tats obtenus par la ehimiothérapie a la procaine, dapres le procédé du prof. Ana
Aslan — en utilisant les produits biotrophiques originanx, Gérovital Hy et Asla-
vital — ont justifié Pextension de application de ces préparations a échelle
internationale. [9]—[17].

La reconnaissance des troubles métaboliques comme facteurs de base dans
la pathogenpse de la dystrophie d'involution et surtout par des affections dégéngé-
ratives justifie Putilisation des produits bintrophiques a action métabolique dans
le traitement et In prévention de Pathéroscelérose [18]-—[21],

En ce domaine il faut souligner le fait que les effets eatrophisants dn Géro-
vital Hy et de I'Aslavital. au niveau des organes plus fréquemment atteints par la
pathologie dégénérative (appareil cardio-vaseulaire, svsteme nervenx. ete.) sont
révelés surtout par des paramitres cliniques et des essais fonetionnels, et moins
par des modifications humorales. On eonnait awjourd’hoi limportanee de Pidenti-
fieation des déviations humorales chez les athéroselérens, ainsi que ln possibilité
d'utiliser les éventuelles corrections qu'on peut obtenir par la médication anti-
athérogene, comme indicatenr de Pefficience de la substance respective,

Etant donné la pathogénie complexe de la maladie, les constantes du milien
imterne cireulant — reflétant les corrélations entre les principaux facteurs patho-
wénigues et lex corrections éventuelles produites par la médication anti-athérogéne
— peuvent donner des indieations préeienses coneernant efficienee de ee traitement.
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Nous nous sommes proposé d’étudier en ee gens les modifications du svndrome
humoral par les indicatenrs complexes, sur un groupe d'athérosclérotiques agés,
sonz Vinfluenee de Ia thérapic biotrophique de conrte durée & I Aslavital.

MATERIEL ET METHODE

Les effets thérapentiques de I'Aslavital ont é1é étudiés sur 43 sujets fgés,
24 3 et 192, entre 60 et 85 ans (la moyenne d'age étant 70 ans), séleetionnés du
point de vue elinique et par des explorations fonetionnelles, comme athéroscléro-
tiques en un état manifeste de maladie, a4 différentes localisations prédominantes
du point de vue clinique,

Le tablean 1 présente la répartition des patients en rapport avee le sexe,
Fage. I'état de T'évolution et la localisation elinique prédominante de la maladie
athéromatense,

Tableaw 1

Reépartition des patienis par rapport su sexe, @ Pige s stade évolutil #1 2 I Jocalisation
fris sdoiminuiite. &b In snaindh
que p

Athéroseld- | Athéroselé- | Athérosele- l Athérosele-

Nombre de vas | rose FOSE COro- FissE e | rose péri-
naire brate | phérigue

3 H ¥ 7 |

L 4 K] |
Total 15 | k1 12 '
Nombre de | |
cas A accidents | | |
vagenlaires | 4 | D

Outre U'examen elinique et fonctionnel, on a effectué un examen humoral
conplexe, par une série représentative de tests de laboratoire. en vue d'appréeier
les modifications de type thrombophilique. la fonetionnalité thromboeytaire, la
dyslipidémie et la  dysglycoprotéinémie:

1. Evaluation de I'activité héparinique du sang — exprimée en unités inter-
nationales/ml — d’aprés la méthode Pieptea [22].

2. Détermination de la eoagulabilité globale du sang par:

a) enregistrement  thrombélastographique (TEG)

b) éprenve de tolérance a Ihéparine « in vitro s (Soulier).

3. Détermination de Pactivité thrombodvnamique thromboeytaire (ATT),
caleulée en partant de la différence entre les amplitudes maximales de 2 dia-
erammes TEG, effectuées simultanément sur le plasma de sédimentation (riche en
plagquettes) et surle plasma rigourensement dépourva de plaguettes par eentrifugation.

4. Détermination de Pactivité fibrinolytique plasmatique [22] par le test
de Ivse des euglobulines (TLE).

2. Bilan lipidique:

a) dozage du cholestérol dans le sérum [23]:

b)) dosage de la lipémie totale [23]:
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¢) appréciation turbidimétrique des bétalipoprotéines du sérum par le test
Burstein (& I'héparine) [23].

6. Détermination de Pactivité lipoprotéine lipasique (LPL) «in vitro» (mé-
thode turbidimétrique).

7. Dosage des hexoses totales et des mueoprotéines du sérum [24].

Les investigations cliniques et humorales ont été effectuées sur les patients
athéroscléreux, autant avant, qu'da la suite de lapplication du traitement
I'Aslavital, pendant 90 jours, d’aprés le schéma suivant: 5 séries de 12 ampoules
d’Aslavital (5 ml), chaque jour une injection intramusculaire, avec une pause de
5 4 T jours entre les sérics. Pendant Uapplieation du traitement on a évitéd d'asso-
cier d'autres médicaments & effets anti-athérogénes ou lipoconvertisseurs.

RESULTATS

Le bilan statistique général de la fréquence des troubles humoraux — méta-
holiques on thrombophiliques — signalés avant le traitement dans le lot d’athéro-
seléreux Gtudiés, est représenté schématiquement dans la fig. 1. On remarque
le grand poureentage de cas i hypohéparinémie endogine (75%), les autres dérégla-
ces humoraux se succédant en ordre décroissant: hyperfonctionnalité thrombocy-
taire (699,). diminution de la LPL «in vitro» (67%,), hypercoagulabilité et/ou
hypofibrinolyse (65°,), hyperbétalipoprotéinémie (62°;), hypermucoprotéinémie
(36°,), hyperhexosémie (519,), hyperlipémie (41%). hypercholestérolémic (25%).

A la suite du traitement & PAslavital on a mis en évidence des modifieations
significatives du syndrome humoral eoncernant la plupart des troubles signalés
au début.

Héparinéme endcgéne

_| Congulaticn-fibrinolyse

| Fonctionnalité thrombocytane
Hexoses totales sériques

| Mucoproteines seriques

| Activite LPL in vitre

Béto-lipo-proféinémie

Lipérme tolale

AT, 5
KRN Cnolesteroléme lolale

0 0 20 30 L0 S0 60 70 80 50 100%

[——— Valeurs physiologiques
EZXERA Troubles nets ou modérés

Fig. 1. — Pourcentagze des troubles métaboligues et throwbophiliques avant
traitement, dans le groupe des arhéroseléreux  investigndés,

1. Liaectivité antieoagulante de type héparinique du sang exprimée en unités/
ml — diminuée chez la plupart des patients, apparait nettement influeneée par
la thérapie & I'Aslavital. Apres 5 séries de traitement on constate une diminution
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significative du nombre de eas dhypohéparinémie nette ou modérée, ainsi gue
laceroissement significatil des valeurs movennes d’héparinémie endogene (fig. 2.
tableau 2).

NNNWZZ1_Jiciement
M | ﬁ";r::meni

0 %0 20 30 LG50 60 70 B0 90 100 %

Héparinémie

EZZZZZ3 Hypohéparinémie modérée
SXSININ Hypoheparinémié netie

0 - = 7
Avant traitement Apres 5 series dinjections
& I'Aslavital

Fig. 2. Valears individuelles ot movennes de Phéparinémie endozéne chez Jes
atheérosclérens, avant et apres le traitement biotrophipue & TAslavital.

Tatlean 2

Evaluition alisligue de Veifet de la ihérapie sar Plidparinemie endogine cliee
Ies athéroseléren

Hypoliéparinémie [ Heparinémie
déerie nerte tormale
[{2—4 Umdy| (< 2nnt) | (>4 Umly

|'-|1.'rrv1§l:|;'_- iles

cas avant trai-

tement 28 16,3 2
Pourcentage des

v apres traite-

et 15,5 25,4 ]
Différence e |
[Iullrl‘l'lltu'_:l' 9o s 475
Signification e

In différence [ 1 X i} g | P 0

2. Laection favorable de 'Aslavital sur les troubles thrombophiliques cher

les athéroselerenx s'est conerétisée d'une part par o diminution remarquahle
du nombre des sujets & hypercoagulabilité plasmatique et 'on hypofibrinolvse,
apris Papplieation du médicament (tableau 3. fig. 3). ot d'awtre part par lo
diminution significative de Uhyperfonetionmalité thromboevtaire, pour un pour-
centage élevé de eas (tableau 3. fig, 4).
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On remargue tout spéeialement T diminntion significative des valeurs
moyennes concernant le TLE, ainsi que la diminution des valeurs moyennes de AT
I hyperfibrinogénémie apparait aussi favorablement influencée dangs un nombre
important de cas, fait démontré par la réduction de Pamplitude maximale de la
valeur du TEG sur le plasma déponrva de plaguettes.

Avanl raitement

Apres {rpitement

EZZ23 Hypercoagulabilité et fou o . |
hypofibrinolyse . Avant trodement Apres traifement
Coagulabiié et fibrinclyse

normales
Fiuz. 3. Influence de la Il;--r.;;lh- Iliurruyhililu- sur les troubles thrombo
philiques  ¢her les athéroselérens.

Avant troitement

Apres iraitement fi

Hyperfonction thrombo-

Dﬁvun' Apres
cytaire treitement troitement

Fig, 4. — Influenee dde la thérapie biotrophique sur Paetivite thrombody-

namigue thromboevtaire chez les athéroselirens.

3. Comparativement aux troubles de tyvpe thrombophiliques of hypohépa-
riniques, les modifications humorales dysmétaboliques (dyslipémie et dysglyeo-
protéinémie) apparaissent moins influeneées par la thérapie de courte durie i



s ANA ASLAN, GEORGETA ENACHESCU

Tablean 3

Evaluation statistique de Peflel de la théraple & A<lavital sur la trambophilic ot
I"hyper i lité th boeytaire eher les sthiruselérens

Hypercongulabilité | Hyperfonetionna-

plasmatigue globale lité thromboey-
et on hypofibrinalyse taire
I NTT, = 30 mm

rb k20 mm oet/on
fom G0 mm TLE = 1R

Poureentage des
snjfls avint
trattement
Pourcentage les
sujets aprig
traitement 82,0
Différence o
Signification

de la différenee p o 001 P o=

| i G5

Hexgses fotales
XD

Avant
traitemeni

5. - Effet ide la théra-
Aslavital sur le méta-
1w glyeoprotéigue chez
les athéroselérenx,

Apres
travdement

[ Glycoprotéinemie normale
Hyperglycoprotéinémie

Tablvan 1

Evalustion sististique conceennnl Pelfet de Ta thirapie boteophique sur
Ie métabolisme  glycoproteique chee led alhéroseléren s

no=29 cas & Hexase | Mueaprotéines
disglyeroprotéingd- totale stFiges
mie initinle

Valeurs movennes |

avant traitement ‘ 143 mg", 19,2 me2,
Valenrs moyennes

apris traitement | 123 mg, LT met,
Différence @, 14 20

Signification e
Ia différence < 0,10 P I
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I'Aslavital. Quoique 'on eonstate une diminution du nombre de cas 4 niveau éleve
d’hexosémie totale et de mueoprotéinémie (fic. 5), ainsi qu'une diminution des
valeurs movennes et individuelles de ces constantes, les modifications mentionnées
ne paraissent pas significatives au point de vue statistique (tableau 4). De méme,
bien que les valeurs moyvennes et individuelles concernant 11 patients & hyper-
cholestérolémie et 15 cas & hyperlipidémie totale aient présenté des améliorations
a la suite du traitement, la différence par rapport aux chiffres initinux n'est pas
signifieative au point de vie statistique (tableau 5).

4. Enfin. il faur remarquer effet nettement favorable de I'Aslavital sur
I'activité lipoprotéine-lipasique «in vitro» chez les athérosclérotiques. A la suite
du traitement on constate une angmentation significative de Pactivité de clarifi-
cation plagsmatique (tablean 5).

Tablian 5

| £ o vperbétali- Hypolvpo-
2= .| Hypercholes- Hyperlipémie i, frrh'e_t '!' | Fp ! 'I"
n vas de disli- | t&roléimie to = itnls poprotéing- | proteine li-
vie initiale | 2 - mie {Burstein) | pasémic
| m=11 eas tale ] 17 eas Y | o :
2 n= 17 ras n =29 caz
2 |
Valenrs |
MOFEnnes avane 278 mg, SIH me®, b2 b,
traitement =BG =g B P L AL 50 k=11b
Valeurs |
movyennes apres 245 mgY, | 780 mg, 17 n
traitement L | 14,260 085 1
Différenee v, 11,7 4.8 — 10

Signifieation e la won sienifieatif | non sienitieatii | non significatii | g g
ilifférence |

DISCUSSTONS

En étudiant Pensemble des résultats obtenus, on remarque Peffet net du
traitement biotrophique de courte durée sur les multiples troubles dans le cadre
du syndrome humoral athéroselérotigue.

La stimulation de Pactivité héparinique du sang, ainsi que le freinage de la
tendanee thrombophilique et de Phyperfonetionnalité thromboevtaire ont consti-
tié — pour le ot dathérosclérotiques considérés — les eritéres majeurs  pour
apprécier Naction antiathérogéne de 'Aslavital.

L'importance de I'acervissement du niveau de 'héparinémie endogine, sous
I'influenee de la thérapie biotrophique, doit &tre appréciée & la lumitre de Iétroite
corrélation entre I'hypohéparinémic et I'dge avancé |20, eritére d'iige biologique
qui expligue le développement du syndrome dysmétaboligue ehez les patients
dwés, méme en Pabsence de athéroselérose manifeste,

Dautre part, le probleme intéresse aussi la prévention et le traitement des
aceidents vaseulaires thrombotiques chez les athéroselérenx, et Putilisation de
la thérapie anticoagulante.
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Etant donné le temps relativement court d’applieation du traitement, I'acerois-
seent de Phéparinémie s'explique plutot par la mise acerue en liberté des dépits
intracellulaires existants, que par une stimulation hémato-poiétique des héparinoeyvtes,

La tendance vers la normalisation de Thyperfibrinogénémie, signalée chez
certiins patients. ayant comme conséquences la diminution de Phyperpolymérisa-
tion, de la copréeipitation de lhéparine et de la formation des complexes « héparine-
fibrinogine » peu solubles. pourrait également expliquer la normalisation de
I'hiéparinemic endogene, an moins dans certains cas.

Léquilibrage du status thrombophiligue s'est réalisée surtout par acerois-
sement de activité fibrinolytique plasmatique et moins par la normalisation
de Uhypercongulabilité  plasmatique.

La tendance an redressement de Péguilibre des protéines du sérum — remar-
quée depuis longtemps pendant le traitement an Gérovital Hy — pent expliquer
la stimulation de Pactivité LPL chez les athéroselérotiques trastés,

L'efficience plus réduite de la thérapie i UAslavital sur les modifications
dyslipémiques ot dysglycoprotéiques (pour le groupe étudié) nous parait étre due
an poureentage plus réduit des déréglements de ee type, ainsi qu'a leur degré réduit
d'intensité. La reprise de Pétade sur un groupe de patients sélectionnés en ee sens
(avee prédominance des troubles métaboligues) s'impose.

CONCLUSIONS

L'expérimentation du  produit procainique activé — PAslavital — sur un
groupe d’athérescléerenx agés, par une thérapie intensive de durée relativement
courte (90 jours) a démontré la possibilité d’influencer favorablement la plupart
des troubles appartenant au syndrome humoral athérosclérotigne.

Les propriétés thérapeatiques anti-nthérogenes de 'Aslavital se sont mani-
festées par une action antithrombogine, démontrée par Iaceroissement du nivean
de héparinémie endogiéne. la stimulation de Vactivité fibrinolytique plasmatigue,
la réduction de hyperfibrinogénémie et la diminution de hyperfonetionnalité
thromboeytaire. A celles-ci on doit ajouter Ieffet de redressement de Iactivité
LPL o in vitro» chez la plupart des patients athéroselérenx.

Nous estimons que les effets plus réduits obtenus sur les maodifications dvsiné-
taboliques — la dyslipémie ot la dysglveoprotéinémie — dans le groupe étudié
nécessitent des études nouvelles sur des lots de patients sélectionnés & cet effet,

Lapplication systématique de la procainothérapie, avee le produit biotrophi-
que roumain, simpose dans la pratique courante comme une méthode supérienre
de prophylaxie et de traitement de Pathéroselérose,

Summary. The authors applied the intensive therapy with Aslavital for o relatively short
periml of time {90 days) to a group of aged atherosclerotic putients and proved the favou-
rable influence of this procaine — based product on most of the troubles specific to the
humeril syndrome,

The antithrombogenous effect was pointed out by the inereased endogenous hepurine
levels, wetivation of fibrinolysis, reduction of fibrinogenemy, diminution of thromboeytic
hyperfunction and normalisation of lipopreteinlipase activity: the antiatherogenous proper-
ties of this medication were thus proved,
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The dyslipemic and dyselycoproteinemic changes were less influenced by this therapy.
The authors eoneluded that the biotrophic treatment with Aslavital should be syste-

matically nsed in atheroselerosis, both curatively and prophylactically.
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CONTRIBUTIONS A L'ETUDE DES FACTEURN
THROMBOPHILIQUES DE RISQUE ET DE LA THERAPIE
PREVENTIVE DES ACCIDENTS THROMBOEMBOLIQUEN

(HEZ LES GENS AGES

GEORGETA ENACHESCH

fosiviel Nalional de tfroniologie of de Griatric,
Fweavest, Rownin

Risume, i.'impurT.':l!-'t- du dingnostic précoce iln syndrome Thrumhuplpilig|||< et e la pro-
phylaxie des aceidents vasculo-thrombotiques chez les vieux, s’explique par "h-n\ partieularités
. odn grand age: le dysmiétabolisme du vieillissement et la fré-
ience bien connue des feetions & potenticl thromba uthéroselérose, cardiopathies,
fibrillation atriale, insuffisance respiratoire chronigue, azotémie, néoplasies, ete,

Pour apprécier correctement le status thrombophilique et, par suite, le risque de throm-
Lose, Pautenr priconise eertaines constellations propres de tests humorans, poursuivant in-
vestization simualtandée e Uhypereoagulabilité plasmatique, de Pactivite Tibrinolytigue, des
anticoagnlants physiologigues et de fa fonetionnalité thromboeytaire.

Un y discute aussi les aspects de Pefficacité réelle du traitement anticongulant, chez
v vieillards, avee référence spiciale @ héparine ef anx antivitamines K. ainsi que sur les
vifets prophylactigues antithrombophiligues de la thérapie de longue durée avee des substan-

< biotrophiques comme PAslavital,

mujenres  elinico-hiologiques

Les syndromes cliniques  groupés  actuellement sous le nom de thrombo-
embolisme représentent pour les praticiens de toutes les spéeialités, un probleme
quotidien. les manifestations fréquentes de thrombophlébite. de phlébothrombose

avee on sans complications emboliques — et, surtout, d'oblitérations artériclles
imipliquant, presque toujours, Mutilisation correete de la thérapie anticoagulante
et thrombolytique [1], [2].

Dans le domaine de la prophylaxie et du dingnostic précoce des thromboses
artérielles — dont la plupart ont un fond athéroselérenx, dit surtout i l'inconstanee
des signes eliniques  prémonitoires — la notion de svndrome humoral thrombo-
philique a pris une importance considérable, mais non exclusive [3). [4]. [5]. A e6té
des factenrs favorisants hémodyvnamiques, des altérations de la paroi vasenlaire,
de Mhématoerite, de la viscosité sanguine, des modifications des protéines sériques,
des agressions allergiques locales, des prédispositions constitutionnelles, cte., le
role des troubles humoraux d’hypercoagulabilité, de Phypofibrinolyse, ainsi que
de hyperfonetion thromboeytaire dans Pétiopathogénie des thromboses, est
evident [6]—[15].

Théoriquement réactualisée et remaniée ces dernieres années sur la base de
nouvelles observations sur le o turnover» du fibrinogine marqué, Uhypercoagnla-
hilité de la maladie athéromateuse, considérée conume une cause principale favori-
sante des dépots pariétanx de fibrine «intra vitam s, ge sicue, anjonrd’hui, dans
le cadre d'un véritable svndrome de coagulation intravaseulaire o de coaculo-



R4 GEORGETA ENACHESCL

pathie de consommation similaire & hypercoagulabilité des états thrombophiliqu
propres & d'autres entités, comme la maladie carcinomateuse, la polyglobulie, et

La mise en évidence, chez les patients athérosclérenx, de certaines caracte
ristiques propres aux coagulopathies latentes de consommation. & savoir, Iaceéld
ration significative du « turnover » du fibrinogene, semblable a celle qui suit Padmi-
nistration de fibrinolvtiques, ainsi que la normalisation du « turnover » sous I'in flu-
ence des anticoagulants de type héparinique, associée on non aux substances anti-
fibrinolytiques, démontre l'existence, dans ce type de thrombophilie, d'un syn-
drome de coagulation intravaseulaire latente et continue, associée & une activité
Ivtique locale aceélérée, méme si ce dernier phénomene se produit sur un fond
apparemment paradoxal d'une hypoactivité fibrinolytique globale, wnanimement
aeceptée, surtont dans I'athérosclérose des vieux [14], [16].

L'importance du diagnostic précoce des facteurs thrombophiliques de risque,
ainsi que de la prophylaxie des aeecidents vaseulo-thrombotiques chez les vieux
est lige & denx particularités majeures du grand dge: 1) le dysmétabolisme du vieilli-
ssement, qui, par ses composants dyslipidémiques, dysprotéinémiques et dysgly-
coprotéinémigues, ainsi que par Phypohéparinémie endogine, favorisent Iinsta-
lation de Phypercoagulabilité phnnmiquv et de hyperfonctionnalité thrombocy-
taire [17], [18]: 2) une fréquence augmentée des affections a [mli'nllv| l]LrullllJugt'llt"
athérosclérose, cardiopathies, fibrillation atriale, insuffisance respiratoire chroni-
(ue, azotémie, néoplasies, infections de longue durée, ete., sonvent associées au
deenbitus prolongé [19].

Sur la base de notre expérience clinique et de nos recherches elinico-biologi-
ques sur 'athérosclérose des vieillards, nons préconisons application des tests
suivants, pour obtenir un diagnostic précoce du syndrome thrombophilique et par
conséquent, du risque de thrombose:

a) détermination de Phypercoagulabilité plasmatique globale de type chro-
lmmetrll]m- ou structural, par thrombélagtogramme (TEG) et par Findice de tolé-
rance & Ihéparine (ITH);

b) détermination de Pactivité fbrinolytique plasmatique, en se basant sur
le dosage du plasminogene et sur la mesure du temps de lyze englobulinique
(TLE) et de Pindiee fibrinolytique du plasma riche en plaquettes (IFPRP) par
ln methode thrombélastographique:

¢) détermination de activité thrombodynamique  thromboevtaire (ATT)
et de Pactivité antifibrinelytigue thromboevtaire (AAT) par thrombélastographie.
ainsi que de hyperadhésivité thromboeytaire ;

i) dosage des inhibiteurs physiologiques de la coagulation: antithrombine
111 progressive (A 111 et l']\é]lelrim- r"!lflllgf‘.nl'.

La  figure 1 présente les valeurs movennes de ces indicatenrs  homo-
ranx thrombophiliques, obtenues a 'Institut National de Gérontologie et de Géria-
trie de Rowmanie, sur un groupe de 60 personnes de 55 & 70 ans, avee des formes
cliniques avaneées d'athéroselérose et sur un autre groupe de 40 personnes gées,
sans signes cliniques évidents d'athérosclérose. avee la comparaison des valeurs
moyennes de ces indieateurs chez les adultes sains. Par rapport a la zone des valewrs
physiologiques ehez les adultes sains et & la eourbe des valeurs movennes du
croupe témoin de gens dgés, qui se situent, pour la plupart de ces indicateurs
thrombophiliques, dans des limites physiologiques, la courbe des valeurs moyennes
des patients athéroseléreux indique un déplacement signifieatil. vers Uhypercoagu-
labilité globale (surtout vers le type structural). une baisse sienificative des ‘niTl-
coagulants physiologiques et une nette diminution de Pactivité fibrinolytique
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(hypoplasminogénémie, Maugmentation du TLE et la diminution de 'IFPRP sur
le diagramme thrombélastographique).

A remarquer que, dans le diagnostic de laboratoire de I'hypercoagulabilité,
le rble principal doit étre réservé non seulement a I'aspeet gquantitatif (hypercoa-
gulabilité chronométrique), mais surtout aux modifications qualitatives repré-
sentant Phypercoagulabilité de type structural, liée anx fonetions thrombodyna-
migues thromboeytaires.
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Fig. 1 — Valeurs moyennes des indicatenrs humoranx thrombophiliques chez les athe-
roselérenx et les témoins dgés, par rapport aux mémes indieateurs chez les adnltes
sains.

Le principal facteur de risque de la maladie thrombo-embolique est 'hyperac-
tivité thromboeytaire, liée, non seulement aux phases précoces de la thrombogé-
nese, avant le début de la coagulation plasmatique, par la mise en disponibilité
du facteur 3 thrombocytaire et du facteur Hageman adsorbé, mais surtout aux
phases ultérieures de la thrombogengse avee la participation du mécanisme anto-
catalytique de coagulation, dans lequel la fonction thromboeytaire primordiale
w'est pas la fonction thromboplastique, mais la fonetion dordre struetural,
thrombodynamique, facteur déterminant de 'hypercoagulabilité de type struetural.
20], [21]. Comme la fonction d’adhésivité, Ia fonetion thrombodynamique implique
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la présence, dans hyvalomere et méme sous li membrane des plagquettes, de la
protéine fibreuse contractile, analogue & Factomyosine des museles, @ savoir 1
thrombosténine.
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Devant un tracé thrombélastographique effectué sur du sang intégral ou
sur du plasma riche en plagquettes (PRP) suspeet d’hyperfonetion thromboeytaire,
Vexploration spéeifique de la fonction thrembodynamique thromboeytaire est
indispensable et effectue par Penregistrement simultané du diagramme sur dn
plasma déplaquetté (PDP) (fig. 2).

La détermination de Fhyperactivité antifibrinolytique thromboeytaire exige
des enregistrements thrombélastographiques sur PRE et PDI* et le caleul de la
différenee entre les indices fibrinolvtiques du plasma riche en plaquettes (IFPRP)
et de eelui du plasma déplagquetté (1FPDP). Cette différence est nettement plus
élevée chez les athérosclérenx, par la diminution marquée de 'TEPRP en eompa-
raison de la diminution modérée ou diserete de FTFPDP chez ces mémes pationts
et en comparaizon des témoins en bonne santé (fig. 3). Nouns avons signalé ce phé-
nomine chez 429, des athéroselérenx en état clinique manifeste de maladie ot
chez 70°; des athéroscléreux avee des accidents vasenlo-thrombotiques, dans
lenrs antéeédents |17).

En tenant compte des eonceptions actuelles, on considére que la relation
existante entre le déficit de facteurs et Phypocoagulation differe beauncoup de la
relation existante entre 'exces de factenrs, Uhyvpercoagulation et les dépots intra-
vitaux de fibrine. Tandiz que hypocoagalation a toujours i la base un déficit
de facteurs, dans les états d’hypercoagulabilité les plus marqués, il est diffieile de
mettre en évidence, a Uexeeption du fibrinogéne, 'exebs de tout autre factenr de
coagulation. On admet e général que la possibilité daceélération du temps de
coagulation n'est pas produite par lnngmentation gquantitative d’un facteur, mais
plutdt par la présence d'un facteur activé on par la diminuntion des anticoa-
gulants,

Les études réalisées & U'Institut National de Gérontologie ¢t de Gériatrie de
Roumanie ont démontré le rile important de Phypoaetivité de Pantithrombine
11T dans Pinstallation du syndrome humoral thrombophilique et surtout de 'hy-
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pereoagulabilité de tyvpe chronométrigue, chez les gens dgés avee une athéroselé-
rose avancée, Daillenrs la prédisposition anx thromboses vasculaires répétées,
ainsi gue Famélioration évidente, & lu suite du traitement & Ihéparine, sont men-
tionnées dans la littérature, pour les patients & déficit eongénital d°A T11.
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L'hypohéparinémie des sujets athérosclérenx, accompagnée par angmen-
tation des glyeoprotéines sériques, doit étre considérée comme la réflexion sur le
plan humoral, de la réaction mésenchymale vaseulaire de type spéeial de I'athé-
roselérose, caractérisée par la diminution de la quantité de substances héparini-
ques & topographie intimale prédominante superfieielle, et par laugmentation des
chondroitine-sulfates et de I'acide sinlique dans la profondenr de I'intima. La clari-
fication dn plasma lipémique induit par Uhéparine concomitamment avee la réori-
entation des moléeules lipoprotéiques et avee le transfert des lipides des fractions
lentes sur les factions rapides a plus grande stabilité, I'effet protecteur de 'héparine
<ur Nathéroselérose expérimentale, ete. sont des arguments plaidant en faveur de
Porigine hypohéparinique des altérations humorales dyslipémiques, dans Tathé-
roselérose.

Au niveau humoral, U'hypothéparinémie serait, & son tour, intensifiée par
I"absorption de I'héparine sur les chilomierons et les complexes de bétalipoprotéines-
fibrinogenes; d'antre part, Uhyperlipémie primitive et de durée pent conduire &
la longue, & Pépuisement de la fonetionnalité des eellules héparino-formatrices, On
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sait aujourd'hni gue Phypercoagalabilité peat apparaitre par lactivation du factenr
Hageman, par les acides gras saturés a longue chaine, phénomiue qui déelenche
tout le mécanisme intrinseque de formation de la thrombine, Phypohéparinémic
constituant dans ees situations, un faeteur favorisant,

Yar interférence et conditionnement réeiproque avee les troubles métaboli-
ques dyslipémiques et dysglyeoprotéigues. Uhypohéparinémie constitue ainsi un
facteur pathogénétique des modifications thrombophiliques (hypercoagulabilité-
hypofibrinolyse), comme un anneaw important dans 'évolution du processus athéro-
gene au niveau mésenchymal, vasculaire et humoral,

En plus du role des antagonistes physiologiques de la eoagulation, nos obser-
vations ont pu démontrer le role important de la diminution du plasminogine
plasmatique dans Dinstallation du syndrome humoral thrombophilique chez les
athéroseléreus dgés. Nous crovions possible Papparition, dans le temps, dune
diminution de 'activité fibrinolytique plasmatique dans Pathéroselérose, a Ia suite
de P'épuisement des principaux facteurs du systeme fibrinolytique, dit & une trop
grande sollicitation, dans le eadre du svodrome de congulation vaseulaire latente,
mentionnée précédemment.

I est évidemment difficile de prévoir I'état de préthrombose en se basant
setlement sur Uexistence du syndrome humoral thrombophilique de type chrono-
métrique ou structural plaguettaire. Cependant le décelement d'une hyperfonetion-
nulité thromboeytaire peut toutefois constituer un important signe prémonitoire
de thrombose,

Parfois, malgré Dexistence d’un certain état de préthrombose, caractérise
par une hyperfonetion thromboeytaire aceompagnée ou non d’hypercoagulabilité
plismatigue, eelle-ci ne méne pas toujours & linstallation d'une thrombose.

Mais des accidents thrombotiques peuvent apparaitre méme chez des sujets
i hvpoeoagulabilité et & hypoplaguettose. On a ézalement constaté des cas de throm-
bose coronarienne chez des hémophiles.

La thrumlmplul;{- plasmatique et thromboevtaire ne s'installe parfois gqu'an
moment de Papparition d’une thrombaose en perdant, dans ce cas, sa valeur de signal
d"alarme.

Il ne faut pas ignorer que, dans Pévolution de n'importe quelle thrombose,
il ¥ a souvent une période d’hyperactivité thromboevtaire et d’hypercoagulabilite,
qui ne pent étre décelée, & canse de sa courte durée, De méme, dans U'état de préch-
rombose on au cours méme dune thrombose, des périodes plus on moins courtes
d’hyperplaquettose et d’hypercoagulabilité penvent étre interrompues par des
périodes d’hypocoagulation, Les alternances brutales d'hypo- et d’hypercoagula-
hilité ont une importance considérable dans P'établissement du diagnostie, en indi-
quant une instabilité humorale qui peut précéder Uinstallation de lh}'pvrtuum:l 1-
tion et de la thrombose.

Fn général, en présence de la suspicion elinique du risque de thrombose ainsi
que des images hématologiques d’hypercoagulabilité, d’hypofibrinolyse et surtour
d'hyperplaquettose fonetionnelle, il faut administrer le traitement anticoagulant,
le grand dge ne constituant pas une contre-indieation pour cette thérapie [22].

Si les contre-indications du traitement anticoagulant sont plus fréquentes chez
les gens diges, les indieations de ce traitement sont, elles aussi, plus nombrenses,

Nous considérons done que la susceptibilité des vieux aux anticoagulauts
impliquant la diminution des doses, ainsi que les conséquences dune éventuell
hypocoagulabilité, ne permettent pas d'utiliser la médieation anticoagulante d'nne
maniere systématique.
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i fliminant les prineipaux risques de la thérapie (tares évidentes digestives.
Wépatiques ou rénales) et en tAtonnant correctement la posologie pour obtenir une
hypocoagulabilité efficace, avee un minimum de risques d’hémorragie [23], en
assurant une surveillance rigoureuse clinique et biologique, et en individualisant
attentivement la durée du traitement, c.-&-.d., en prenant toutes les précautions
nécegsaires, il ne nous parait pas opportun de priver les gens agés du triple effet
prophylactique de ce traitement, dans le cas oft son utilisation est formellement
mdiguée.

11 faut done: 1. prévenir Uinstallation de la thrombose; 2. prévenir 'exten-
sion dune thrombose installée, ainsi que ses complications emboliques dans les
cas d'infarctus du myvoearde, de thrombophlébite, de thromboses artérielles péri-
phériques, etc. (|24], [25]). et 5. éviter les réeidives thrombotiques souvent mortelles
chez les gens dgés,

Nous mentionnons ci-aprés deux indieations spécifiques du traitement des
vieillards: 1. 'administration du traitement anticoagulant en méme temps que
celui de la thérapie tonicardiaque, surtout chez les malades avee des troubles de
rvthme, qui sont trés exposés anx embolies artérielles dans le cas d'arythmie com-
plite régularisée par la digitale; 2. Padministration prophylactique pré-et post-
opératoire des anticoagulants dans les eas d'interventions avee de grands risques
thrombotiques et emboligénes: interventions orthopédiques, sur le petit bassin.
ete. [26] — [30].

Au point de vue biologique, 'objeetil principal est de placer le malade en
Livpocoagulabilité chronométrique et structurale qui. pour étre efficace, doit étre
franche. On continuera done, le traitement jusqu’d la réduction eompldte de 'hy-
perplaguettose fonetionnelle et des signes graphiques d’ordre inflammatoire, déno-
tant le caractere évolutif d'une thrombose.

L'héparine déprime nettement la fonetion thromboeytaire thrombodynamigue,
étant une arme préciense avee une activité immédiate sur I'hyperplaquettose fone-
tionnelle, si elle est administrés en perfusion continue [31] — [36].

Dans le traitement par les antivitamines K, 'évalnation du complexe pro-
thrombine — proconvertine, — facteur Stuart ne donnant pas d'indications sur la
coagulation intrinstque, c.-d.-d. sur Pellicacité réelle du traitement, on doit y as-
socier le contrdle thrombélastographique car ¢’est le seul moyen de savoir de manidre
préeise si le malade est en état d’hypocoagulabilité et d'hypoplaquettose efficaces.

Les antivitamines K ont une faible action dépressive sur Ihyperplaquettose
fonetionnelle; les signes eraphiques spéeifiques restent parfois irréduetibles et le
TEG indigue alors que aide de I'héparine est devenue indispensable dans une
substitution de courte durée. Kn eas d’hyperfibrinémie, on y associera avee prudence
la thérapie anticoagulante et la médication anti-inflammatoire (corticoides, cte.).

Un traitement anticoagnlant de plus longue durée ne sera, en général, institué
ijue gous une rigoureuse surveillanee clinique et biologique. Nous eonsidérons eomme
inopportun le maintien d'un traitement devenn inutile, mais nous proposons que
Farrét du traitement soit fait par doses régressives, étalées sur quelques semaines.

De nombrenses études et observations cliniques et expérimentales ont justifié
une large utilisation de la chimiothérapie & la procaine, d’apris le procédé du Pro-
fesseur Anna Aslan, en utilisant ses produits biotrophiques originaux, le Gérovifal
H3 et Aslavital, dans la thérapie de la vieillesse et des affeetions chroniques dégé-
nératives liées & Uinvolution de P'organisme [37].

Les études poursuivies & 'Institute National de Gérontologie et de Gériatrie
de Buearest ont mis en évidence les proprietés thérapeutiques antiathérogénes de



90 GHORGETA ENACHESCU o

MAslavital, et tout  partieulierement son action  antithrombogine, Celle-ci @
été démontrée, au point de vue clinique, par la diminution marquée de Uincidence
des accidents thromboemboliques chez les gens Agés on cours de traitement bio-
trophique de longue durée, et surtont. au point de vue biologique, par son influenee
favorable sur les déréglages thrombophiliques (fig. 4): avgmentation du nivean

100 : - : ubl 1
O P e N G B
| { |
| |
| | | 1
| r=r=——]
| \‘\ | --...,__.__\\ \
| N Veleurs patholegigues
= J,"“\R avant trafemend (%%)
SO0 & Speoaba. o | ) — —— — Voleurs pothologigues
i T | apres ftraitement bio-
' trophique (%)
™~
|
A
ek w |5 | = |E
=Ble |o c - [
slen|2olS ol s olBalant 2 | &
CC|Eo|B2|=F|lov|oe| dg b
E-nl2al|s5o|9E|ac a:lﬁ; I ]
'ﬁg BE| e aglsw | of|ow E =2
o o » =]
Lel52|85|8¢2|22 |55 55| 8 |25
gl=2lus|O=- | =|ma Fwjrw| I |a<|

Fig. 4 — Pourcentage des snjets athéroselérenx avee des troubles thrombophbiligues
avant et apres 5 oseries dlinjections @ Aslavital (dtude sur 60 sujets athérosclérenx
figls).

de Phéparinémie endogene, stimulation de Paetivité fibrinolytigue plasmatique,
réduction de hyperfibrinogénémic et diminution de Uhyperfonetionnalité throm-
boeytaire, II faut y ajonter Ueffet de redressement de Pactivité lipoprotéine-lipasique
(LPL) « in vitro ». chez Ia plupart des patients athérogeléreux. L'application systéma-
tique de la procainothérapie de longue durée avee le produit biotrophique roumain,
I"Aslavital, S'impose done dans la pratique courante, comme une méthode supérienre
de prophylaxie des accidents vaseulo-thrombotiques, chez les gens dgés athéro-
=clérenx.

Summary. The importance of precocious diagnosis of the thrombophilic syodrome and of
the prophylasis of vasculo-thrambotic accidents among the elderly is expliined by two major
¢linical and biological old age characteristies: the ageing dvsmetsbolism and the wellknown
frequency of diseases with thrombogenic potential: atherosclerosis, eardiopathies, chronic breath-
ing insufficiency, azotemia, neoplasias, ete.

For appreciating correetly the thrombophitic state and consequently thrombosis risks,
the author recommends cortain humaoral tests constellations following the simultaneous investi-
gations of plasmatie hypercoagulability, fibrinolytie activity, physiological anticoagulants
and of thromboeytary fanctionality.

There are also discussed the aspects of the real efficieney of the anticoagulant treatment
for the elderly, with special reference to heparin and K antivitmmins amd also to the anti-
f}ll'IUle]lllll]]f]it prophylaetic efficiency of a long therapy with biotrophical substanees like
Aslavital,
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THE ASLAVITAL TREATMENT IN THE RECOVERY
OF MENTALLY-DEFICIENT CHILDREN*

ANA ASLAN, AL. VRABIESCU, MARINA DORBRE, | ELENA POLOVRAGEANT |

The National Institule of Gerontology and (Gerintries,
Bueharcst, Rowania

Summary. This research was conducted on 44 school children, males aged 7 to 14, with
ihe diagnosis of slight or moderate mental deficieney. The donble-blind technique was used;
thus 23 subjects were treated with Aslavital and 21 subjects received injections with Placebo
(physiological sernm). All the subjects received iom. equal amonnts of solution (4 ml) accord-
ing to the same schedule (6 days per week): each subject thus received 75 injections, The
psyehological examination included tests aimed at assessing level, memory, attention, moter
:||-t.i\'it}'_ The psyehological tests |,}ri|-r to the treatment did not reveal significant differences
hetween the two groups, The tests subsequent to the Aslavital treatment pointed out obvious
improvements both in the dynamies of the intellectual aetivity and its projection on the
motor plan. The teachers noticed better school results with the childeen helonging to this
sroup. The children in the Placebo group did not show significant changes as compared 1o
the initial tests.

Aslavital improves the metabolism of the nervous eell and stimulates the
trophie functions of the eentral nervous system [1].

Due to its propertics, Ana Aslan started to use the Aslavital therapy not
only in geriatries, but for improving the psychic state of mentally deficient children.

A study was thus conducted in order to assess the effieacy of the Aslavital
therapy under the above-mentioned cireumstances: it included two stages: a
sereening research and a double-blind study.

During the first stage, the research consisted in the comparative analysis
of the results obtained with a group of children both before and after the Aslavital
treatment,

The study was condueted on a group of 34 children, from a school for mentally
deficient children, boys and girls aged 8 to 12 whose main diagnosis was sligh
and moderate mental deficiency.

Aslavital was administered as pills, 2 per day in 24 day-series, with 10 days
breaks between the series, over a period of 6 months,

The research consisted in the investigation of mental deficiency, attention,
memory, psvehopedagogical level and  behaviour. Clinieal and  neurological
examinations were also performed.

The results pointed out the improvement of the psvehological tests after the
Aslavital treatment,

* Research earvied on in eollaboration with the School for mentally  deficient children

no. G.
** Paper presented to the VII-th FEuropean Congress of Clindeal Gerontology, Sept.
1977, Neptun, Romania.
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The teachers noticed significant changes sueh as conseious realisation of
sehool activities, assessment of will in interschool relations. development of initia-
tive, sociability and better school results in children who initially showed apathy.
slowliness, superfieial inhibition, inertia, passivity, tendeney to isolate from the elass,

Due to the results of the sereening researeh. the action of Aslavital on mentally
deficient ehildren was further investigated in a double-blind study.

MATERIAL AND METHOD

This study was condueted on a group of 44 boys from a school for mentally
deficient ehildren, aged 7 to 14 with the diagnosis of slight or moderate mental
deficiency.

The diagnosis, the etiology and the secio-cultural environment to which the
subjects belonged were taken into consideration in selecting the cases. The encephalo-
pathic sequelae, obstetrieal eranio-cerchral traumatisms. psycho-somatic under-
development, ethylic or mentally deficient parents were prevalent in the etiology
of the investigated subjeets.

The following peculiarities of the family environment were prevalent in most
of the subjeets:

— disorganized family

- contlicts between the parents:

— madequate hygienic, eultural and instructive econditions:

— behaviour disturbanees in the parents.

The Raven-coloured progressive matrices were used for the psyehologic
examination of the mental level. The research was condueted on the children whose
1Q ranged from 044 to 0.70 [2].

The elinical neuropsyehiatrie examination was also perforned.

The children of the two groups subjected to the double-blind study had similar
ages and 1Q's.

The following aspects made the object of the psvehological examination:

@) memory, using the number-memory test from WISC [3]:

b) attention, using the double-cheeking test (A.d.e.) by R. Zazzo [4]:

¢) motor style and level with R. Zazzo’s tests for the child’s psyehological
examination [4];

— eirele outline (C.0.n.s.m.)

— eirele cutting (C.C.n.san.)

tapping lines (T.L.onson.).

The major objectives of the psychological examination were the various
aspeets of the subjects’ personality [5. 6].

Consequently, the tests used pointed out the dynamies of the intelleetual
activity, pereeption. thought and their projeetion on the motor plane through the
assessment of the eoordination of movements, manual ability, speed.

All the psyehological tests were applied both before (day 0) and after the treat-
ment (day 75).

The research was condueted during the school year, the children being per-
manently supervised by the medical staff and the teachers.

Similar amounts of solution (4 ml) were injected i.m. to all the subjeets fol-
lowing an identical schedule (daily. 6 days per week). Fach subject received thus
75 shots. beeause the treatment waz not administered during the holidays.
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The subjects’ tolerance to Aslavital was tested in the first place.
The Aslavital treated group eounted 235 subjects: whereas that reeciving
Placebo (physiological sernm) eonnted 21 snbjects.
RESULTS
The statistic analvsis (test 1) of the results of the psychological examination
hefore the treatment pointed out the equivalence of all the psyehological tests in
both groups (Table 1).
Tuble 1

siutistic comparison of the peychalogical tests of the bwa gronps
prior 1 treatment

= 7 Statistie
Tests Aslavital Placeho | .5 anistl
signilicanee

NoM.
Aile.

o)z, |
s, |

T hanls. |

Abhrevintions:
N
Alde.
C.00m.Ls
Ll die =
Tlemels = tapping b

- nnmber-menory

arcent double-checking
= girele ontline — motor fevel and sevle
irele eutting — motor level and style
ps — motor level and style

No significant modification of the measured variables (Aude., N, 0.,
. T.L.) with the Placebo gronp was revealed by the statistic analysis (Table 2).

Tabie 2

Comparative data of the psyehological 1ests priur wnd enmsequent (o e place b

Before Placebo After Placeho

Motz == i e R et L A

. il.e, ni. {1

i |

NAL 3 .11 5.96 | 0

256 | 012 2.0 (.40

Aile. (16 005 oy (i

.51 007 142 [N

Camuls a48.70 [T 34T .08
C.muls, (.43 0.12 .52 i |
2,04 0.22 1810 018 |
1.0 01s (RN 14 |

R PRTTR 188.14 13.53 17495 11.11

Abbrevintions:

.M. number-memaory

Aud.e, attention, double-checking

C.0umbs, — eirele ouline — motor level and style
C.0.m.ls. = eirele entting — motor level aml style
Tlomts, = tapping lines — wotor level amd styvle
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After the individual interpretation of the results of the psyehological tests
prior and subsequent to the treatment, the results were statistically analysed on
eroup, aecording to test t.
The comparison of all the variables measured before and after the treatment
peinted out significant improvements in the Aslavital treated group (Table 5):
— Ad.e. variant T with p < 0.01 and variant 1T with p < 0.02;
NM., variant I with p < 0.02 and variant 11 with p < 0.01;
C.Omsm., with p < 0.05:

— C.Cnsm., varant T with p < 0.2 and variant 11 with p < 0.01;
T.Lasam., with p < 0.05,

Table 3

Comparitive dati of the psyehologieal tests prier and consequent (o Aslavital

Before After
Tests = = —_— I
m. il | m. ..

NAL | 40 | 2018 | <002
39 0,12 | =001

A\l 005 oy | =001
| 085 | 007 002

C.0um.ls, 21.17 3.13 AL
GLam s, LIREY] L0312 | =002
| 1.47 i 115 ol

(AT 111 LX)

T Lol 166,78 991 | =005

' :
Abbrevialions:

N.AL number-memory

Xide, — attention, double cheekinge

Con s, = airele on motor level aml style
Columbis. = cirele entting — motor level and style
T. Lo )s. tapping lines — motor level and style

The ahove-mentioned data pointed to the positive influenee of the Aslavital
treatment on the mentally deficient children.

IMSCUSSIONS

Aslavital is a procaine-based solution which influences the psyehic functions,
s pointed out by Ana Aslan as early as 1954 [T]. Procaine and diethylaminoethanol
aetion on the metabolism of the neurons aceount for the above-mentioned infhienee
(8, 9, 10, 11, 12].

Subsequently, Ana Aslan added potassinm glutamate to the solution of Gero-
vital H3, preserving the pH. An intensified acetyleholine production. as well as a
stronger influence of the elutamic acid on the energy metabolism of the nenrons,
were thus obtained. The researches pointed out that Aslavital had a stronger action
an the eentral nervous system than Gerovital H3.
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The researches on the new produet Aslavital earried ont by Ana Aslan, evi-
denced its effectiveness on the precociouz aging of the eentral nervons systeu,

The present double-blind study revealed the effectiveness of the Aslavital
treatment on a group of mentally deficient children.

The results of the research have been interpreted as follows:

The number memory tests points out the improvement of the veluntary me-
morizing ability in the treated children.

The doubie-blind checking test of attention revealed the significantly improv-
ed ability of the subjects to carry on a mental activity with twofold perceptive
diserimination: checking of one sign and checking of two signs.

The results of the tests ehecking the motor style and level point out the higher
motor abilities of the children in the treated group as well as the coordination of
the miovements of the two hands.

The higher qualitative index of the results of the circle ontline test points
out the favourable change induced by the treatment through the intelleetual factor,
whereas in the tapping lines test through the motor style.

Mention should be made of the relatively short period of treatment (three
nonths): consequently, the influence of the growth and maturation process ean
not be taken into consideration.

As the study was condueted during the school vear, the teachers notieed
siguificant improvements in the As l.mtd[ treated children, particularly in their

ability to learn (reading, calenlating. memorizing) and to hehave (integration with
nr]wrs, active participation in school aetivities, desire to be appreciated, deereased
prveho-motor ingtability).

No side effeet of the medieation was noticed during the treatment,

CONCLUSIHONS

The econditions and eriteria of this research proved that. in the recovery of
i mentally deficient ehildren, the Aslavital chemeo-therapy has an effeetive influence
n the dynamies of the adaptative function of the central nervous system.

Consequently. its great importanee should be mentioned for the special instrue-
tve steps taken in order to recover these children.

Aslavital thus receives new therapeutical indieations,

Résumé, L'étmde o été effectule sur un lot de 44 elives, gargons avant entre 7 et 14 ans
vee e diagnostic de déficience mentale lézere on modérée.
On a ntilisé la tee Iml'qm- du double insu; ainsi, 25 sujets ont éoé traités & 'Astavital
21 sujets ont subi des pigires & Placebo {sérum physiologique).
On a administed & tous les -.uwt-. les quantités gy

zales de substance (4 ml), conformément
i méme schéma (G jours par semaine); on a administré & chague sujet, de la sorte, 75
niee l.un-..

L'examen psvehologique a inclus des tests pour évaluation du nivean mental, de lu
nemoire, de Pattention, de activité motrice.

Les tests psychologigues antérieurs au traitement n'ont pas mis en evidence de difid-
rences significatives entre les deux groupes.

Les tests nltdrienrs an traitement & FAslavital ont mis en dvidence des améliorations
manifestes, anssi bien de la dl\'ﬂ:inlifjlll? de Taetivitd intellectuelle, e de s projection sur
e plan moteur.
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Les professeurs ont constaté de meilleurs résultats chez les gargons appartenant i ee lot.
On ' pas observé de modifications significatives aux gargons do lot « Placebo s par
rapport aux tests initianx.
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CHANGES INDUCED BY AGE AND STRESS IN THE BEHAVIOUR
AND BRAIN METABOLISM OF FREE AMINO ACIDS
IN WISTAR RATS. INFLUENCE OF ASLAVITAL TREATMENT

ANA ASLAN, AL, VRABIESCU, GABRIELA ADAM

The National Institufe of Gevontology and Gerialriecs,
Bucharesl, Romania

Summary., The experiments were carried out on %0 Wistar rats, 45 males and 45 females,
1 year old. Each sex-group was made up of three subgroups: control rats, rats under
stress treated with Aslavital and untreated rats under stress.

The treatment consisted in intramuseular injections of 0.2 mljkz body-weight, three
times o week, for 80 days.

The stress wag applied ag elpetric shocks (50 Hz, 1 mA, 0.5 g), throe minutes daily,
for 30 days.

All the rats were examined with a complex maze in order fo estimate the learning
and memorizing capacity.

At the end of the experiments, the rats were sacrificed, and their brains were cut off
tor biochemical determinations,

The amino acids extracted from the cerebral hemispheres were identified by circular
paper chromatography.

As regards the effect of stress on the learning and memorizing processes, the results
showed significant differences between the studied groups: the maze was solved by: 809,
control females; 79, stressed untreated females; 279, stressed treated females; in male rats,
the percentages were 679, 0 and 189, respectively.

Under stress the content of free amino acids in the cerebral hemispheres increased.

In stressed animals treated with Aslavital, the amino acid content was lower than in
mbreated animals under stress, the difference being statistically significant.

With regard to the stress-age relation, some authors [1] consider aging itself
the result of stress-induced accumulations in the course of life, whereas others
[2, 3, 4] elaim that the process of aging is accelerated by repeated exposure to stressing
stimuli. The clinical observations and the laboratory investigations have pointed
out the age-indueed deerease in the organism’s adaptability to stress,

The researches into the effect of stress on animals have pointed out behavi-
wral changes, such as apathy, drowsiness, anorexia, phobism, ete. [6—10].

Other studies have investigated the biochemical changes in the brain of
‘tressed animals [7, 8, 11]. Mention should be made of the studies on brain protein
synthesis inhibition [12], with the subsequent increase in the amount of free amino
acids [13].

Taking into consideration the age-stress interaction we decided to investigate
the influence of age and stress on learning, memory and eontent of glutamic

cid, glutamine, gamma-aminobutyric acid in the brain. As known, the first two
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amino acids mentioned above play an important part in the metabolie process
involved in maintaining the morphological and functional integrity of the nervons
cell [14]; the gamma-aminobutyric acid (GABA) is & membrane modulator involved
in inhibitory processes.

We studied also the effect of the biotrophic substanee Aslavital on the above-
mentioned funcetional and biochemical nervous processes in stressed rats at  dilfe-
rent ages. Aslavital is a golution containing procaine 29, glutamic aeid and an
increased amount of potassium ions (as against Gerovital Hy).

As known, Aslavital was elaborated by Ana Aslan in order fo potentiate
the psyehotropic and lipotropic action of procaine. Beside the clinical studies ou
1,400 patients [15], which pointed out these characteristics of Aslavital, a number
of experimental researches were conducted. having similar goals. Mention should
be made of the studies on the effeet of Aslavital on learning ability, memory and
pissive avoiding behaviour in rats [16].

The electroeneephalographie investigations have pointed ont that the change:
resulting from advaneing age, such as the slowing down of the basie rhythm and
the deercase in the amplitude of the tracings. are less marked in the Aslavital
treated rats as against controls, in which slow waves were detected [17].

MATERIAL AND METHOD

The experiment was conducted on 270 Wistar rats, males and females, eqial
in number; three age-groups were investigated. each including controls, stressed —
untreated and stressed — Aslavital treated animals.

The stress consisted in electrie shocks (2—6 mA : 50 Hz) to which the animals
were exposed 0.5 see. every 10 see. intervals for 3 min. daily, during 30 days.

Verzar Me Douglas’ maze method [18] was used in evaluating the changes
indueed by stress, age and trestment on rats’ learning ability and memory.

At the end of the experiment, the animals were saerificed in order to make
the necessary biochemical determinations on the brain. The glutamie acid, glita-
mine and gammaaminobutyrie acid (GABA) were extracted. The cireular paper
cliromatography for the identification of amino acids and the speetrophotometric
method for quantitative determinations [19, 207 were used.

The Aslavital treatment consisted in ian. injections with 0.2 mi/kg body
weight, 5 times per week for 50 days.

RESULTS

a) In relation lo age. A significantly deereased ability of solving the maze
problem was noticed in 12- and 24-month-old rats, both males (from 67% 1o 207
and females (from 809, to 40%,; p < 0.05), (Table 1).

With regard to the concentration of free amino acids in the hrain, a eonstant
and signifieant increase with age of glitamie acid. glotamine and  GABA was
pointed out (Tables 2 and 3). For instanee, the ghitamic acid level which was
654.3 mg/100 ¢ wet tissue in 4-month-old male rats reached 123.4 mg and 297.2 mg
in 12- and 24-mounth-old rats. respectively (p < 0.07).

Glutamine levels inereased from 14.4 mg in 4-month-old rats to 190 mg and
167.8 mg in 12- and 24-month-old rats. respectively. The corresponding values for
GABA were 28.2 mg and 783 mg (p < 0.01).
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b) Stress-induced changes al differenl ages. The results in solving the maze
problem were greatly inferior in all the stressed groups, v.g.: from hO"‘*’ to 27%
in 4-month-old rats, from 679, to 09, in 12-month-old rats and from "{)“o 1o ()”
in 24-month-old rats (Table 1).

With regard to the 3 amino acids investigated, a more prominent value
inerease was noticed, sometimes by 80 —100, even 2009, as compared to the unstres
sed animals of the same age (Tables 2 and 3, Fig. 1).

o) The influence of Aslavital trealment on age and  stress-induced change:.
Better results were obtained in solving the maze problem (Table 1), such as:

— from 279, to 40%, in 4-month-old male rats. from 0% to 139, in 12-month
old ratg, from 09 to 30%, in 24-month-old rats;

— from 20% to 47% in 4-month-old female rats, from 7, to 279 i
12-month-old rats, from 09 to 409, in 24-month-old rats.

With regard to the coneentration of the 3 free amino acids investigated
(Tables 2 and 3), a tendeney was noticed to reaching the levelz pointed out in
unstressed rats of the same age; e.g.:

—in  4-month-old male rats = z;lumuil- acid levels  decreased  from
1.7 mg/100 g wet tissue to 71.2 mg (b4 3 mg in controls) ; glutamine levels decreas-
ed ironl 27.6 mg to 16.9 mg (144 mg in vnntrﬂM GABA levels deereased from
59.4 mg to 50.6 myg (28.2 mg in controls);

— in 12-month-old male rats = glutamie acid levels decreased from 146.8 me
to 126.6 mg (1254 mg in controls); glutamine levels decreased from 21.7 mg to
18.0 mg (19.0 in controls) : GABA levels deereased from 112.6 mg to 81,4 mg (78.2 my
in controls);

— according to the above data, as a result of the treatment, the concentri-
tions of the 3 amino acids reached values close or equal to those peinted out in
vounger controls.

Similar results were obtained in female rats. (Table 3)

DISCUSSION

The changes in the process of learning, memory and brain biochemistry,
resulting from advancing age and stress were pointed ont in the conrse of the experi-
ment. The fact was expressed by the modifications in the coneentration of 3 amino
acids (glutamie aeid, glitamine, GABA) which play an important part in the deve-
lopment of the brain metabolic processes.

The different aspeets of the behavioural changes in old animals have been
deseribed by numerous investigators [16, 21, 22].

The stress-related changes in the concentration of certain brain amine acids
may be eorrelated with the well-known sensitiveness to exogenous and endogenons
factors, of the brain biochemical mechanisms which incorporate amino acids into
the proteins,

According to some anthors [23, 24|, the adaptability of the brain bioehemieal
mechanisms to stress as well as protein synthesis diminish with advaneing age.

Under these circumstances, the use of the biotrophic treatment with Aslavital
is partienlarly significant since it improves learning ability and memory in stres-
sed aged rats, '] he decrease in the concentration nf the invest igated amino acids
conld be due to the stimulated protein synthesis resulting from the treatment.
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These data confirm experimentally the resnlts obtained at the National
Institute of Gerontology and Gerintrics on aged subjects treated with Aslavital,
some of whom had an accelerated aging syvndrome due to environmental stress
factors (Family, profession, accidents, ete.).

Generally, 3—5 months of treatment resulted in a changed attitude of the
elderly towards the surrounding environment. They beeame more optimistie,
active, got along better with each other. Memory improved considerably and the
ichavioural disturbances of some elderly patients either diminished or disappeared.
\feanwhile, psychopathie tendencies were redneed, the depressive states disappeared
md a good psyehie balanee was reached,

CONCLUSIONS

The Aslavital treatment, administered to Wistar rats induced important
mnprovements in some brain funetions, such as learning ability and memory. which
had previously been diminished by age and stress, It also improved the funetioning
of certain biochemical brain mechanisms, faet which was pointed ont by the decrease
in the coneentration of free amine acids, probably due to an inereased protein
svithesis,

Résumé, Les expérimeniations ont ¢té effectuées sur 90 rats Wistar, 45 miles ot 4
femelles, agés d'un an, Chaque groupe par sexe a été formé par trois sous-groupes: des rats
1émoins, des rats stressés et traités 4 P'Aslavital et rats stressés non traités,

Le traitement a é6é composé par des pigires inframuseulaires 0.2 mlkg eorps, trois
Tois par semaine, pendant 30 jours,

Le stress o été appliqué sous forme de choes éeetrigues (50 Mz, 1 mA, 05 ), trois
manites par jour, pendant 30 jours,

Tous les rats ont été testés dans un labyrinthe complexe, pour pouveir estimer Uappren-
tissage et In mémoire,

Les rats ont été saerifics & o fin des expériences, et le eerveau a éré prélevé pour
des déterminations biochimigues.

Les amino-geides provenus des hémisphires eérébrans ont é6é identifics par chromato-
craphie cirenlaire sur papier.

En e qui coneerne l'effet du stress sur les processus d'apprentissage et de mémoire
les resultats ont montré des différences significatives entre les groupes étudifs; les rats témoins
temelles donnent une solution correcte an probléme do labyrinthe en proportion de 807,
les rits stressés non traités en proportion de 79, et les rals stressés et traités, en propor-
tion de 2791 chez les rats miles, les pourcentages sont 67%, 0 et 139%,.

("hez les rats stressés on a observé une angmentation dn contenu d’amino-acides libres
lew limisphiéres eérébraux, sous 'action du stress,

Chez les animanx stressés et traités & 1"Aslavital, le contenn d'amino-acides étudidés
o vonnu des valeurs diminnées par rapport anx vileurs enregistrées ches les animanx stressés

non traités, les différences dtant sismificatives du point de vue statistique.
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EVALUATION OF THE BIOLOGICAL AGE

ANA ASEAN, M. DUMITRU. AL VRABIESCU, GEORGETA ENACHESCU, VL. JUCOVSCHE

The Nabivwal Tistilute of Gevontologn awd Ceritlries,
frocharest, Reaarriin

Sumnuary. Based on reseavches carried ont at the Nutional Institute of Gerontology wmd
Gieriatrics, a synthesis is presented of the criterin used in the evaluation of the biological
nge and aging rhythm, which express the fundamental traits of the aging process, the dimi-
uution in the adaptability and reactivity of the orgamism. The age indicators sre grouped
i orsanizationsl and integratory tvpes: moleenlar, cellular, tissular and organismic.

Moleeular aging is pointed out by the intensification of erosslink formation with age.
The cellular and tissular sging process is selective, asvnehronous. Normal aging is charac-
terized by o marked lability of the general homeostatic balanee, At this level, the evaluation
ol the age indicators nnder stress is particularly important. Funetional age can be evaluated
only by means of complex battery of tests, The main eriterin are pointed out in the evie-
pation of -the cardiovaseular, nervons, renal, immune svstems and interual medinm.

The researches eurried ont at the National Institute of Gerontology and Gerintrics
e led to the elaboration of certain synthetie indicators used in the determination of the
biotogical age at populational and individual Tevels, The conelnding part of the paper pre-
senls the main directions of future researehes. The biological age will be most exaetly deter-
wined by means of: comples tests, including some stress indieators in the program, the
study of areas in the longevous, the thorongh use of statistico-mathematical method,

The assessment of the age eriteria is an obligation of gerontology, aimed at
appreeiating the biological age and studying the evolution of the aging process.
We hegan this study in 1951 also with a view to objectivizing the therapeutic action.

I'rom this standpoint, the criteria should be representative, casily applieable
and. if possible, reversible,

The speed of the biological phenomena — the aging rhythm results in either
concordanee or discordance between the chronologieal age and the morphofunetional
condition of the organism. The significant differences between the rhythm and
utnifestations of the biological aging process in different individuals determined
thorough gerontologieal studies with a view to identifving the indicators of the
biological age.

The researches on the determination of the biologieal age carried ont recently
five defined guite a number of tests which allow a better understanding of the
biological aging process at individual and populational levels. The process of aging
implies a eomplex of biochemical and biophysical changes which can he morpho-
tunctionally pointed out at the end of the growth period in different organs and
TISSHUes,

The dissimilar aging in different tissues and organs is due. in the first place, to
the genetie inheritance, and secondly to the environmental factors — geographic
conditions, elimate, socioprofessional environment, nutrition — which induee great
variations in the aging rhythm of each individual and between the members of
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the same population. The pathological conditions injure different systems, induee
@ laster and severer degradation by stressing the integratory mechanisms.

The evaluation of the biologieal age is organically dependent on these factors;
usually, it does not correspond to the chronological age of the individual, which
expresses the morpho-functional condition of the organizm in relation to the outlived
years.

In the longevous, the chronological age precedes the biological age, whereas
in premature aging the ratio is reversed.

The physiological aging defines the normal, slow, continuous, asynchronous,
heterogencous aging and allows the individual to reach advanced ages despite certain
adaptative difficulties. The physiological aging, Biirger biomorphosis is elinically
known as orthogeria or orthobiosis. The peenliarities of the aging process in humans
are generated by the elements specific to the onto- and phylogenetic development
of this species. The evolution of the nervous system and psycho-social activity, the
carly and marked cardiovaseular involution [1], [2], are areas where the human
aging acquires essential importance and individualizing elements,

The finding of the factors which induce the accelerated involution, or the disco-
very of the premature aging in a certain function or organ, are of major importance
from the medical standpoint.

This implies a eomplex biological investigation, by means of a battery of
tests allowing the evaluation of the biological age, different funetions and the com-
parison between performances recorded and the standard curves.

The morpho-functional invelution specifie to the human aging becomes obvious
at the end of the growth period and results from the deerease in the active metabolic
tissues, increase in the adipose and connective tissues as well as the qualitative
changes in the function of different tissues and orgams.

The invelutive process is based in the first place on the physico-chemieal and
biochemical mechanisms the result of which is the primary aging of the organisin.

The secondary aging is particularly dependent on the insufficiency of the
antoregulation mechanism of the complex reactive, dynamic and biological systems.

Beside the c¢hronological age, the evidence of other eriteria in evaluating the
funetional age and aptitudes iz a medico-social imperative.

At present, in the absence of a comprehensive estimative criterium, the biolo-
eical age and the aging rhythm are evaluated in terms of numerous tesis expressing
the fundamental peculmrltleb of the (Lgmg process: the decrease in reactivity and
adaptability. The lack of speeificity in the data on the physiologie inv olution
entitles us to present a synthesis of the most significant elinieal and paraelinieal
indicators. Undoubtedly the age eriteria are not present in each and every indivi-
dual; nevertheless, because of their statistical value, they compel recognition as
age indicators,

The biological aging can be followed at all levels of organization and inte-
oration: moleeular, eellular, tissular, organic and organismie.

The modern biochemical, electrochemical and histochemical research methods
allowed the thorongh examination of the ultra-structure in the living matter and
consequently the better understanding ol the aging process (Table 1) at all organi-
zational and integrational levels [3, 8]: moleewlar, cellular, tissular, organic and
organismie. This allowed multiple organic and functional parameters (indicators)
to be established, which differentiate the young and old organisms.

A large number of morpho-functional indicators (:,trlu'mnl physiologiceal,
biochemieal, clinical) have been inelnded in the biological evaluation,
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Table 1
Biologieal bases ol the pathogenesis of aging

Endogenons factors

v
PRIMARY BIOCHEMICAL AGING

Structural aging of extracellular Impairment of intracellnlar proteie
proteic maeromolecules synthesis due to the impairment
of the complex system of genetic
mechanisms

Exogenons factors—————= SECONDA IH‘—.Y\'(‘[‘-IIIE'_\"P.-\L BIOCHEMICAL AGING
PMhvsico-chemical |
Nutritional Biochemical changes at Changes in the
Poxie, infections  the level of the organ- <! metabolisms (factors
lonizing, ete, ismic structures (cells, which favour chronic
tissnes, organs, svstems) metabolic diseases)

h
FUNCTIONAL AGING
Changes in auntoregulatory, adaptative, compensatory mechanisims,
Insufticiency of functional abilities of organismic organs and svstoms,
Evaluative eriteria of the funetional ability.

CRITERIA OF AGING, BASED ON CHANGES IN THE STRUCTURE
OF THE ORGANISM

The molecular aging includes changes in the strueture, stability and speci-
deity of the proteie macromoleeules, of great biological significance, with slow or
itheent turnover: nueleie acids (particularly the DNA from the fixed postmitotie cells)
mid the connective tissue proteins in which the morphologic evolution is greatly
dependent on age. The aging of the collagen macromolecule appears as the apon-
taneous evolution of the adult collagen and is characterized mainly by the inereasing
number of covalent, intra- and intermolecular erosslinks and the decreasing amount
of soluble material (proline, hydroxyproline). With the nucleic acids, the inereasing
number of stable hindings between histones and DNA triggers the impairment or
loss of genetie information, or the ability of synthesizing the proteins with highly
significant biological value (enzymes, hormones). The cell genetie control apparatus
i= known to represent the key of the primary aging process at the moleeular and
cellular level.

The aging of the eells and tissues should be analysed in relation to their degree
of differentiation. With the higher organisms it is not uniform, manifesting an
asvichronous evolution in the various structures. A series of quantitative and
qualitative changes define the morphologic aging in cells and tissues: the diminished
regilarity in the distribution of the cells through the tissues, greater variability
in the size of the cells, reduction of the nucleo-cytoplasmic ratio. aspeets of eellular
atrophy and degeneration, as well as compensatory hypertrophy, variation in the
size, Torm and staining of the nuelens, nucleolus and organelle, fatty or pigment
infiltrations into the evtoplasm. vacuolar or hvaline degenerations. ]
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The biochemiecal aspeets of the cellular and tissular aging. which are the sub
strate of the morphological aging consist mostly in the decrease of the eellula
proteic nitrogen, reduetion of DNA and RNA svnthesis, inerease in Ca. lipid. chole-
sterol, lipofusein, ete., cellnlar inelusions, inerease in the amount of Ca from the
cell membrane, eomplex modifications of the eell enzymatic activities. deereas:
in the amount of vitamins and cofactors from the tissues. chanees in the eell eleetro-
Ivtes (increase in the amount of cellular Na, deerease in the amouni of K.
biochemical changes in the cell energy metabolism [3].

The morphological and the biochemical aging in the bradytrophic tissues
with decreased 0, consumption (cartilages, arterial walls. tendons, erystalline lens,
cornea, ete.), where it oceurs as dehvdration and inereased density. is different
from the aging of the tachytrophie tissues with inereased Oy eonsumption (brain,
museles, ete.) where it means loss of active metabolie substanee, atrophy and sele-
rosis, resnlting mainly from the changes in cell permeability.

In numerous researches the connective tissue is granted an important part
in the aging of the entire organism. The biophysico-chemical age ehangesare connect-
ed partienlarly with the intercellular structures of this tissue: the inerease in the
total collagen amount, inercase in the eovalent erosslinks within the collagen mole-
cule, inerease in the number of fibrillar struetures, expansion of globular collagen.
deerease of elastin, inerease in the aetion of clastase, increase in density of the
argentaphil fibres, diminution of the basie, amorphous fundamental substance.

The nge changes in the structures of the organism considered as a unitary
entity are essentially characterised by a linear regression in the number of units
which make up the metabolically active eellular mass, The regression of the active
cellular mass is asvmmetrie and asynchronous with different organs or even within
the same organ. A nearly 30%, regression was estimated in the metabaolically active
eellular mass (10 to d0%, according to the type of cell) in parallel to the deerease
in the water amount of the organism and to the inerease in total lipid amount.,

As an adaptation to the regression of the eellular mass attended, the reduetion
oecurs in the blood globules with the aged (with no ebvious funetional impairment and
a relatively eonstant plasma  volume, direetly  proportional  to the vaseular
cipacity ).

METABOLIC CRITERIA IN AGING

The essential peenliarity of the bivehentieal framework with normally aging
elderly and old individuals is a marked lability of the general homeostatic balance,
manifest through the deereased adaptative abilities wunder stress. The elassical
pattern of the metabolic aging at the humoral level is characterised by a general
tendeney to inerease during the VI and VII decades of the biochemical values for
the factors involved in the lipid metabolism and blood eoagulation.

The serum albuming and heparinoid substances tend to deerease; the dimi-
nution of the former is part of the general so-called “anabolic deficit’, the deercase
of the latter is highly significant for the concomitant total disorders in hypercoagu-
lability, hypofibrinolysis and dyslipemia. similar and elosely correlated with the
atheroselerotic and  thrombotie types of fundamental biochemieal Tesions (Tables 2.
3.4, metabolie indicators in normal aging) [3].
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Table 2
Bivehemicn) indieaters of lpid melabolian In aging
Main peeslineity: THE DECREASE IN THE RATE OF THE LIPTD METAROLISM IXN
BRENESCENCE
DEPENDEN'T ON:
Lo Bimpwrivinents in dhe ntestinal absorplion af peadral fals
2. Abnorwalities in plagwa lipid transport
— abnormalities in the proteie support
— abnormalities in plasmn hydrolvsis
S Deerease in Npid eatabolism
dependent on:  — glucose insufficient metabolism: insufficient amounts of NADP-H,
(through the hexose-monophosph, eyele) and alphaglyeero-phosphate
changes proper to the ﬂ||i|l|nsr tissne (cytological and of the vessels)
— ehinges in the factors of lhorsonal regulation (decrease in the wetion of
zonads and hypophyso-adrenal axis), enzymatic balance (L.P.1., elastase,
transaminase) and witamdn balanee (partienlarly pyridoxine)
MANTFEST BY:
Dysinetabolisin of the adipose fissue
incrense in the total fat amount of the organism
doerease in the motabolism of the adipose tissue, pointed out bhy:
— incorporation of Cld-acetate and CH palmitate
O, uptake
dlecrense in resetivity to eatabolie faetars: epaneplirine, norepinephine, srowth lormanes,
Piasia lpid dyswetabiolism
Iy perkilomierone mia
Increase in most of the lipid fractions levels
Alteration of the lipid uptake dvnsmie eurve,
Fable 3
Eloche mical indicators of gluride metabolism in aging
Main characteristio: DECREASE IN THE TISSULAR GLUCOSE UPTAKE IN SEXNES-
CENCE
DEPENDENT ON:
Poviary {issular changes (o aging
— deerease in mumber of active cells and glucose uptake, for  synthesis  or  enereogenctic
TERsans
deerease in tissular enzyvmatic equipment
lge changes in the efficiency of the qlycorequiatory wechanigmes
ileficiency of the preeocious insulin response
decrease in the biologival efficiency of circulatory insulin
MANIFEST BY:
Docrease in the rhvthm of extracellular gluease renewal
Diminished glucose supply to the tissues
Decreased glueose toleranee, in seneseenee
Table 4
Bloehemical indi of protein bolisns in senesernen
Fatal proteinemin ieithin physiological mits
Hypoalbwminemia (with moderatoly deereased turnover)

alpha compensatory
; heta or
Hypeolobulinenna ot :
UPRERAANER R samnea sum total of acenmulated
fibrinogen immune reactions

Fhovewse i e G pafio

pesitiviey of routine tests i dyvsproteinemin
electrophoretic: frequent aspeers of secombary dyselobulinemias
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Changes in the conlent of gonn free awino acids

Hyperpolypeplidemia

Inerease in oxidaled gludaiiion

Blood urea levels al highest wpper Uit

Moderate hyperuricemia, with decreased urie acid clearance

Diserete normo= or hyperereafinineinia ; ;
Hyperereatinemia, with creatinuria (fréquent with the age 50750}

In the normal aging, the entire metabolic activity in close correlation with
the structural age criteria is carried on under conditions of slow, progressive regres-
sion of the metabolically active cellular mass (advanced as total indicator in the
evaluation of age), decrease in O, consumption and general biologic activity. The
age criteria of the intermediate metabolic activities (decrease in total hydration
and hydroelectrolytic turnover, tissular and humoral lipid dysmetabolism, decrease
in glucide tolerance, frequent onset of a negative nitrogen balance), present
particularly under stress, appear largely dependent on the impairment of cell
enzymatic equipments, intermetabolic feed-back connections and age-induced
morpho-functional peenliarities of the neuro-endocrine system.

CRITERIA OF FUNCTIONAL AGING

As a result of the structural and metabolic involution, the impairment in
adaptative reactions, the functional parametres of the organs and systems change.
The functional age can be estimated based on a complex of eriteria. The Romanian
gerontologists have had a remarkable contribution in pointing out the most charac-
teristic indieators.

1, Cardiovascular eriteria. The cardiovasenlar age indicators reflect the inter-
relationship of the functional complex heart — circulatory system. They are pointed
out by the main elinical, electrocardiographic, metabolic, radiologie, coronaro-
graphie, plethysmographic investigations [1, 5, 7]. The evaluation of the cardio-
dynamic parametres revealed a latent insufficiency in the aging heart. Among
the factors which induce the deerease in the eardiodynamic performance with
advanced age, the changing in geometry of the left ventricle i one of the most
important [6].

2. Criteria of aging in the nervous system. Starting with the VIth decade, a
significant decrease was noticed in the conduetion speed of the mervous influx
along the axons as well as a gradual increase in the latent period. At the level of
the cortical neuronal networks, the slowing of the alpha rhythm was found as well
as the progressive increase in the percentage of slow waves which become signi-
ficant with the Vth decade. The neuraxial aging is more obvious in the psycho-
metric tests. The progressive decrease of the subjeets’ reliability was pointed out,
which follows an exponential curve starting with the age of 20. This phenomenon
was noticed both with the simplest and the integrated functions (cognitive, creative).

3. Criteria of aging in the respiratory apparatus. The involutive changes
which oceur in the lungs are in the first place the result of the diminished clastic
retraction force. The pulmonary mechanisms display an inereased static compliance,
dependent on frequency.

4. Kidney age indicators. The elementary, minimum combined and complex
combined criteria point ouf the decrease in the glomerular filtrate, secretion capacity
and tissular resorption, deereased ability to adapt to take up testz or to hvdric
restrietion tests.
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5. The peripheral hematologic indicators reflect the diminution of the medullary
hematopoietic tissue, the decrease in the medullary mitotie and maturation indices.

6. The lability of the internal homeostasis. The decreased adaptative ability
leads to the impairment of the acido-basic balance and eleetrokinetic processes from
the internal medium. The changes in the eleetrokinetic potential of the blood elements
are quite important in the case of platelets, because they favour hyperadhesiveness
and thromboeytic aggregability. The researches carried out at the National Institute
of Gerontology and Geriatriczs have pointed out a humoral context characterised
by dyslipemia, dysglycoproteinemia, increased concentration of coagulation factors,
antithrombine decrease, impairments in the vascular wall, thromboeytic hyper-
adhesiveness ; all these elements reveal the onset of thrombophilia in the aged.

7. The hypofunctionality of the immune system. This involves the ability
to detect the non-sell and to recognize the self, either normal or changed, which is
equivalent with the loss of the born tolerance to some autocomponents. The insuf-
ficiency of the ‘immune control’ on the aceumulation of new antigen carrier cells —
resulting mainly from the wear of the thymodependent system — is considered
by some authors the essential cause of senescence.

Beside the clinical, biological and psyehological eriteria individually elabo-
;’:m'il[rql-:;i‘.'lr('h efforts aimed at finding new synthetic indieators at populational
evel [3].

The variation ot the quantitative age indicators
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Such an indicator is the ‘mean biological age’, which takes into consideration
clinical, morphological, physiological, biochemical and morbidity data. The statis-
tical and mathematical analysis of cohort morbidity data resulted in the elabora-
tion of morbidity tables, used in the determination of the mean biological age and
aging clock.
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The statie analysis of the age eriteria is the guantitative expression of the
age-indueed qualitative changes (Fig. 1). The proportional quantification in relation
to the importanee of each criteria in the aging process allows the evaluation of the
biological age both for individuals and  eommunities, by means of sum
totals.

In conclusion, the present methodology ean be used for the evalnation of the
hiological age at individual and populational levels, Despite the progress achieved
in the claboration of eriteria to define the morpho-funetional age, there are still
many unknown facts which have escaped researchers’ attention.

Nevertheless, there are a few facts to point the way of future researches:

1. The Romanian geroniologists consider that the biologic condition of the
individual ean be evaluated by means of a large number of tests. The use of such
batteries of tests in the course of longitudinal studies — as the one earried out at
the National Institute of Gerontology and Geriatries — will allow a comparison
hetween the indicators specific to individuals with premature or aceelerated aging
and those of the longevous [2].

2. Elaboration of tests under stress.

3. The tests which proved useful should be maintained and the same prospeet-
ive indicators included in the program, sueh as: anthropometrie, work capacity,
the index of cranial hone osteoporosis, ete.

4. The study of the geographical areas in longevous and the incidence of
the Tongevous in large groups of healthy aged populations is also useful in order
to point out the favourable natural factors.

H. Caleulation of individual age based on the age regressive equation, as
variable,

The determination and use of the biological age eriteria allow the evaluation
of the efficiency of the modern therapy with Dr. Aslan’s produets [4] with funda-
mental contribution to longevity and the prolongation of the active life-span.

Résumé. On présente, basée sur les recherches effectudes & IInstitur National de Gérontologie

et Gidriatrie, une synthese des critéres utilisés pour évaluer Tdge biologique et le rythme de
vieillissement. Ces eritires représentent les caractéristiques fondamentales du vieillissement,
la baisse de Padaptation et de la réactivité, Les indices de Page sont groupés dans les types

d'organisation et dintégration suivants: moléculaire, cellulo-tissulaire et de 'orzanisme.

Le vieillissement moléculaire est indiqué par intensification des « crosslinks ». Le vieil-
lissement. cellulaire et tissulaire est un processus sélectif, asynchrone. Le vieillissement normal
est earnctérisé par une labilité accentuée de équilibre homéostatique général. A ce niveau,
et trés importante Uévaluation des indices de ige sons conditions de stress, L'ige fonetion-
nel  peut €tre évalué  seulement par une batterie complexe d'épreuves. On mentionne les
principanx eritéres pour P'évaluation des svsttomes eardio-vazeulaire, nerveux, rénal, immuno-
logigne et du milien interne,

Les recherches faites @ 1'Institut National de Gérontologie et Gériatrie ont mend
Pélaboration. des indices synthétiques qui servent a la détermination de ige biologique
an niveaw populationnel et individuel.

A la fin de Particle on indigue les directions principales des recherches ultérienres, Liige
hiologigue sera déterminé avee plns d'exactité par des tests complexes, par indicateurs d'efford,
Fétude des zones de Jongévitd, en approfendissant les mithodes statistico-mathémiatiques,
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AL ASPECTS OF CORONARY
LEROSINS IN THE ELDERLY

PHYSIOPATHOLOGIC
ATHERO/ARTERIOSC

MIRCEA DUMITRU. SILVIA GALAFTION

e Nalional Tostitule of Geronlology and Geriatrics,
i
Bucharest, Rowmaiin

Summary, On the basis of personal stidies and data from the field literature, the physiopatlo-
logical peenliarities of coronary athero/arterioselerosis with the elderly are synthetically pre-
sented e this paper.

In the context of the clinical physiopathology of the aged, the term *‘chronie ischemi
cardioangiopathy™ — CICA — ta which the elinieal form of the disease is associated, secms
closer to the anatomic substratum and involutive changes of the heart — vaseular system.
The athero/arterioselerosis reveals the Kind of the process and the morpho-pathological objec-
tive condition of the elderly and aged,

The asynergism is one of the basic characteristics of the decreased contractility of
the myoeardium in chronie CICA elderly patients. The protodiastolic relaxation, the modi-
fied distensibility and the impaired kineties of the ventricular wall are the main elements
which account for the change in the left ventriele dynamics in coronary ischemia, The the-
rapentic approach is dictated by the simultaneons existence of several pathogenic and elinical
faets with the aged.

The rapid and early oceurrence of parietal changes in the coronary vessels
lavs a characteristic mark on the aging process in these cireulatory areas.

Due to the incidence and clinical consequences of the disease. the coronary
cirenlation represents the main area where athero/arteriosclerosis oceur in the
elderly.

The coronary failure is the physiopathological substratum of ischemic eardio-
pathy; its characteristic is the diserepaney between the oxygen and nutrient
supply and requirements in the two organs,

The ischemic cardiopathy in the elderly and the aged should be integrated
in the wider coneept of ehronie coronary ischemic cardioangiopathy (CICA), expres-
sing the process of myocardial ischemia and its invelutive hemodynamie conse-
quenees on the vaseular tree and the myocardinum [2].

CICA in the elderly represents in fact the geriatric physiopathoelogy: the
interference of multiple independent pathogenic mechanisms, either programmed
or gained in the course of ontogenesis (Fig. 1), the svnergism of which generates
numerous  ¢linical, metabolie, hemodynamie, enzymatic consequences,

I. Consequences of the coronary failure.

1. Clinfeally, the elderly and the aged display acute and chronie forms of
the diseases,

The clinical eonsequences in acute forms are represented by separate entities:

— sudden death

angina peetoris at rest and under stress
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— anging Prinzmetal

— preinfaretion

— transmural myocardial infaretion.

Chronie CICA may oceur in aged patients as: elinical syndrome of cardine
failure, rhythm or conduction disturbanees, asvmptomatic elinieal forms.

Fig. 1. — Faetors that ge
ricte amd hasten coronary
failure in the aged.

A coronary {ailure

2. Melabolie  consequences. Certain age-peeuliavities have been noticed 10
acenr in the three stages of the energetic myoeardial transformation [1]: they
result from the diminution of the eellular respiration, some changes in the fermen-
tation syvstems, inereased myofibrilar sensitiveness toward humoral factors [3]
having an important part in maintaining the funetional energetie tonus. For the
development of energy the oxidation of the earbohydrates is prevalent in the aged
myocardium, to the detriment of fatty aecids oxidation [1].

The qualitative and quantitative changes of the protein contraction with
the aged, correlated with energo-formative deficiencies raise the problem of the
eritical elements in the transformation of the chemical energy into mechanical
energy.

The studies on the metabolic consgequenees of ehronie CICA have been focnssed
mostly on pyruvie and lactic acid coneentrations. The oxvgen myocardial post-
eapillary saturation was found unehanged [1] and the ischemie disturbanees from
different areas did not affeet the general metabolic aspeet. Most opinions tally
with the deviation of glycolysis toward anaerobiosis, with the significant inerease
in lactate amounts,

Sehwartz [6] pointed out that ischemia trigoers the inerease of intracellular
H* concentration, which ean have a competitive cffeet on Ca®* in the trope-
nine-tropomyosine complex. A eclear deerease has been noticed of the pH from
the coronary sinus and the extracellular medium.

3. Hemodynomic consequences. In 1884, Porter published the results of his
hemodynamie researches on the effeets of the coronary arteries obstruction. The
consequences of the anterior intraventricular thrombosis would be: deereasing
left ventrieular systolic pressure. inereasing diastolie pressure, progressively decrens-
ing syetolic output down to ventrienlar nsystole,

The disturbanees in the eardiae rhvthm are secondary to the deereasing
contractility power and enhance the defieit of the myoeardial pump.
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The coronary blood flow is not uniform through all myocardial areas, henee
a direet relationship with the mechanical efficiency of the ventricular systole.

Thus, the asynergism becomes one of the basic elements in myocardial hypo-
eontraetility in elderly and aged patients with CICA.

The coronarographic changes express theseverity of the ventricularasynergism|2].

The following elements are responsible for the left ventricular dynamies in
ischemia [5]:

a) Protodiastolic refaxation. The analysis of the izovolumetrie stage of the
ventrieular systole in aged heart points out the delayed protodiastolie relaxation
and velocity,

b) Distensibility changes. Closely related to the protodiastolic relaxation,
4 great variation ol the end-diastolic distensibility hag been noticed.

The study of the end-diastolic ratio pressurefleft ventrieular volume during
the atrial pacing in patients with CICA, suffering an anginous crisis points out
the modification of the ratio, as a result of the deereasing distensibility and resi-
dual eontraction powers.

¢) Ventrieular wall kinetics. The loeal ventrienlar dynamies in atherosele-
rotic. coronaropathy has been studied by means of angio-cardiographic investiga-
tions. The data ineluded in these studies point out the asvnergism of the myoear-
dial pump as a major clement. Alongside areas with normal eontractility, there
are other areas in which this parameter has been modified and the velocity abated

invalutive changes in the
vascular system

'
DYNAMICS
[ Lett ventricle in CICA l

lechemic myocardia Mormal myocardial

areaq crza

1
Decreased Increased
controctility | contractility

1 11

A ! 1

ozt e B O R e

| |
Rafe of the {r_uyoccrﬂlul
metabolism

: [ 1
Perfusion pressure } I

Fig. 2.—The influence of coronary ischemia on the integral pumping function
(modified Rutishiauer).

and delayed. In this way, ventricular dyskinesia as global concept, aceounts for
the global changes in ventricular dynamies with CICA patients (Fig., 2).

The filling, econtractility and ventricular systolic efficiency are the main
elements to determine cardiac performance in myoeardial and age ischemia.
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In the beginning, the normal myocardial areas try to compensate for the
contraction deficiencies in the hypokinetic areas.

Based on the correlation between the hemodynamic and angiocoronare-
graphie investigations, a transient left ventricular failare and an overt chronie
deficit of the myocardial pump have been pointed out in aged patients,

The transient ventricular failure lays a characteristic mark on the aged patieint
with CICA, the cardiodynamic parametres of whom are below the normal limits
even under se-ealled normal ecirenmstances.

The hemodynamic data mark out a category of aged patients the hemo-
dynamic parametres of whom are within normal limits when at rest, and in whom
bodily exertion results in volume and end-diastolic ventricular pressure inerease
with well-adjusted stroke and eardiae output. Such aged persons do not present
clinical complaints. The significant deerease of the stroke and eardiac output accom-
panies the end-diastolic ventricular pressure inerease in another category of patients.

These 2 classes of patients ean not be differentiated by means of coronaro-
gram or ventrienlogram, because these are obviously correlated with all the abated
hemodynamic elements.

Mention should be made of the succession in time of the hemodynamic
changes correlated with the ECG and the onset of anginous ecrises.

The timing of these data: the end-diastolic pressure modifies at 30—40 see;
the ECG ehanges oceur within the next 2--3 min: 3—4 min later the patient feels
the pain.

According to the physiopathoelogical interpretation of the sequence the
anginous pain is a secondary phenomenon, not the first one among the factors affect-
ing the ventricular function, even if it does break off the effect.

4. Consequences upon cardiac conduetion and automatism.

The single or most often associated changes in the automatism and conduce-
tion of the nervous influx are the main mechanisms involved in the multiple rhythm
disturbanees in the aged.

The lack of electric homogeneity in adjacent myocardial areas and fibres
[2] is u peenliarity of chronie CICA, resulting from the anatomical changes in diffe-
rent myocardial areas, the asviergism of the ventricular eontraction and nnuni-
form distribution of catecholamine [2].

The ectopie foei are the effect of eleetrie instability and result from the
action of borderline currents, unidirectional decremential mechanisms or focal
reexcitation. Due to the cleetric instability and to the consequent unequal excita-
bility of eertain areas, a masked conduetion mechanism may start to funetion
eenerating the complex rhythm disturbances so frequent in the aged.

According to anatomo-clinieal researches, the standpoint on the relationship
rhythm and econduetion disturbances/degree of coronary failure resulting from
atheroselerosis in the aged requires a new interpretation [2].

Some authors found equal percentages of cardine rhythm disturbances in
unseleeted and hospitalized aged persons even in cardiologie units (309,) [4].

Our own observations on 2131 patients hospitalized at the National Insti-
tute of Gerontology and Geriatries (1971 —1974) pointed out 67.8% cardiae arrhyth-
mias and conduction disturbances in the coronary athero/arteriosclerosis etio-
genesis [2].

Based on Lentgre’s conclusions and on some anatomo-clinical data concer-
ning the aged patient, a speeial part is plaved by the relationship between the
atrio-ventricular blocks and the eondition of the coronary vessels,
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At present. the coronary isehemie substratum is attributed 1o the blocks
that complicate myoecardial neerosis, or that are aceompanied by anginous erises,
In the genesis of sinus bradyeardia and particularly in that of the atrio-ventrienlar
blocks, the role of the Hissiene junetion primary degenerative lesions which had
heen minimized, is given more attention nowadavs.

CONCLL sTiNs

. The physiopathological peenliarities of the major elinical forms of coronary
athero/arterioselerosis in the elderly and the aged prove the eomplexity of the
mechanisms involved and the simultancous existence of more pathogenic facts
with the geriatric age.

2. The understanding of the physiopathologieal implications of the athero-
csenous disease in the aged lll-pmlrl- to a great extent on all the biologieal data
of the third age and the quasi-eonstant evidenee of the mulnplv ||.nhulngv

3. The consequenees of ischemic coronary failure cousist in some elinical,
metabolic, hemodynamie and enzymatic peenliarities which reflect the morpho-
funetional substratum and the “milien intériear™ of the aced.

Résumeé, Larticle présente dans une maniere syothétique et basé sur les recherches of résultats
iles auteurs les particularités physiopathologiques do l':nﬂwru artérinsclérose coronarienne chez
les qujets dgés.

Dans la physiopathologie des personnes dgées. le terme o eardioangiopiathic isehémique
chironigue s (CAIC) anguel est pgsociée fa forme elinigue de la maladie, semble plis appro-
pricauy aspects nlmmmii',ulm et modifications évolutives du complexe systéme cardio-vasenlaire,

L'athéro/artérioselérose nous révile le tyvpe dn processus et ln situation objective
plinpathologique des personnes dgies et des vieillands,

Llasynergisme est une des earactéristiques fondamentales de o conteactilite diminude
du myvoearde dans la CAIC des snjets dgés.

La relaxution protodvastolique, Ia distensibilité modifide et le kinétisme difectuenx
deln paroi ventriculaire représentent les principany ééments déterminant les modifications de la
dynamique du ventricule ganche dans Pischémie coronarienne, La thérapentique est  dictée
par lexistence simultandée des divers foctenrs pathogéniques et eliniqgues chez  les  person-
nes fipdes.
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ASPECTS NEUROMORPHOLOGIQUES AU COURS DU PROCESSUN
DE VIEILLISSEMENT DANS LE CERVELET

Note

{. BALICEANU, NINA SIMION, MIRA COSTINIU, MARGARETA PAUNESCU

Tustitul National de Géronlologie of de Gidriatrie,
Buearesl, Rowman

Résumé, Les études ont ¢te effectudes sur les cervelets provemant de deax témoins (de 40 et
17 ans) et de 5 vieillards appartenant aux décennies 8—10, qui ne présentaient aucune symp-
tomatologie de la série cérchellense,

On a constaté que le nombre des cellules de Purkinge diminue, depuis Uige adulte
jusgua la 102 décennie, d'environ 407, ce qui représente, pour nn tanx constant, one perte
i'environ 2700 cellules par jour.

Les eellules granulaires diminuent elles aussi de 26 -309,, ee gqui, pour un taus cous-
fant, exprime une perte d'environ 26 000 000 de collules par jour, les deux groupes de chiffres
ctamt garantis du point de vae statistique.

Les pertes respectives sont uniformes sur le cortex edrébellenx tour entier et n'affec-
tent pas profondément Pactivité de celui-ci, du fait de son organisation Ilmrplmlu-'lqm- extri-
ment redondante, anssi bien du point de vioe du nombre des cellnles qu'a cause du principe

« ln distribution des eonnexions, soit dans le cadre des sous-systimes excitateurs (fibres mous-
, cellules granulaires, fibres paralliles, fibres grimpantes), soit dans eelui des sous-systémes
|r|hnh|t|_'||rs {eellules de Golei, cellules en !)‘luum cellules Ctoilées),

INTRODUCTION

['an des principaux aspects du processus de viellissement du systéme nervenx
st constitué par une réduction graduelle du nombre des neurones. Le fait a éé
signalé pour la premiere fois par Hodge [1] au niveau du cervelet et des ganglions
spinaux des manuniferes, ainsi quaun niveau du systéme nerveux des abeilles,
Depuis lors on a acenmulé d'assez nombreux travaux qui confirment le phénomene
de dépopulation neuronale, les données fournies étant contradictoires seulement
en ee qui coneerne lenr aspeet gquantitatif. Récemment, on a émis méme des opi-
nions qui tendent & minimiser U'importance de la réduction du nombre des neurones
avee Iage (Comfort [2]: Kénigsmark et Murphy [3]).

Bien que le mécanisme de la dépopulation nenronale ne soit pas bien connn
(désorganisation biochimigque de la cellule, p]u‘nmu’envs d'auto-immunité, ete.),
furnpnrt.mw- théorique du processus méme a 6té soulignée dans un autre travail

ur Fun des anteurs du présent travail C. Biliceanu, ([4] avee Gabriela Angel).

Pour obtenir une image plus réelle quant anx dimensions de ce processus,
I'lnstitut National de Gérontologie ef Gériatrie de Buearest a pris Pinitiative d'un
programme de recherches neuro-anatomiques concernant les aspeets morphologi-
ques du vieillissement du systeme nerveux.,
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Dans ce travail nous essayerons de fournir quelque données quantitatives
concernant la réduction avee I'dge du nombre des neurones du cervelet. Nous nous
référerons en premier lien aw nombre des eellules de Purkinje (les plhus gmn(ls net-
rones — 30/70x du systetme nervenx des vertébrés), nombre qui a déja é1é étudic
{Hodge [1]: Ellis [5]: Harms [6]; Lojda [7]: Hall et collab. [8],) pour nous créer une
opinion propre par rapport aux données contradictoires, mentionnées dans la litte
rature de spéeialité. Nous nous référerons ensuite au nombre des cellules granulair
qui wont pas &té étndiées jusqud présent, et gui représentent la plus vaste ef |
phus dense population neuronale du svstéme nervenx, constituée par les plus pet
neurones du névraxe (b—S p diametre),

MATERIEL ET METHODES

1. On a prélevé: le eervelet de denx témoing, 'om avant 40 ans, Pantre O
ans, ainsi que le cervelet de eing grands vieillards ayant plus de 90 ans et de eing
vieillards, déeédés dans la 8¢ décennie, et qui ne présentaient aucune symptona-
mImrit- de Ia série eérébelleuse.

Toutes les pitces ont été fixées au formol 10%, pendant un an. On a prélevé
des Irag:m-uh- variables de 'hémisphere gauche du cervelet et on les a inelus i Ia
celloidine,

Les sections ont été effectudes & une grosseur de 15w, Pour la coloration on a
utilisé la méthode de Nissl. Les solutions et les technigques utilisées ont ét6é rigou-
rensement similaires dans tous les eas et ont été effectuées par la méme personne,
afin d’éliminer les variations d'un eas & I'autre.

3. Pour le dénombrement des cellules on a utilisé une techuique de eyvtocaryo-
niétrie, en projetant sur un plan 'image mieroscopigue.

On a utilisé le mieroscope 10R M.C. 1 qui dispose d’aceessoires néeessaires,

Pour les cellules de Purkinje on a utilisé Poculaire 7 et objectil 10 :pour les
celtules granulaires — Poculaire et Pobjectif 10.

4. Le dénombrement des cellules de Purkinje a été effectné de facon linéaire
le long de la couche respective. La longueur explorée était mesurée & Paide d'un
courvimetre, On a caleulé la densité des eelliles sur une unité de longueur choisie
de Tacon arbitraire eof toujours la méme.

Le dénombrement des cellules granulaires a été effectué dans Pespace d'une
aire arbitraire mais constante et on a ealenlé la densité des eellules rapportée i
I'aire respective.

Les deux types de dénombrement des eellules ont été effectuds sur 150 zones
différentes, pour chague cas séparément.

2. On a comparé les moyennes obtenues dans chaque cas an cours des 150
dénombrements effectués, avee les movennes obtenues pour les témoins: les résul-
tats de ees comparaisons ont é4¢ exprimés en pourcentages (en considérant la situa-
tion pour le témein de 100%;).

On a obtenu de cette fagon le pourceniage des cellules de Purkinje et grano-
laires qui ont subsisté et gui ont disparu dans chaque cas, ainsi qu'une moyenne
globale du pourcentage des cellules restées on disparues pour tous les eas étudiés.

RESULTATS ET DISCUSSIONS

Les domnées obtenues penvent étre résumées dans le tablean 1.
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Tableaw 1

Celinles de Purkinje Cellules  granulaires
(Cellules Cellules | Cellules Cellules
| présentes ©, | dispurues 9, | présentes 9, dispurues ©
T tmin 140 sy I 10H) o 100 {1
Temnin 2 (b7 ans) F 1141 1] 1 1]
Cas 1 03 ans ’ 39,582 40,18 89,79 | 10,21
Cas 11 94 ans [ 11,25 38,70 (i) i 32
Cas 111 90 ans | hh24 . 44,76 T2 | 28
Oas IV 94 ans A3.10 | 46,90 (IR G608
(s ¥V 92 ung 54,18 4,82 08,68 ! 41,42
Mayenne pour la | |
100 déepnnie bET 11,8 7086 | 20,064
Cas V1 8 ans Ha,bi)
Cas VII 72 ans 77,95
Cag VLI 77 ans 87,07
Cas 1X 72 ans TH,80
Cas X 71 ans

Moyenne pour la
s décenme TH.00 23,70 | 8,74 21,26

I. Les données ineluses dans le tablean 1 montrent que le processus de vieillis-
sement du cervelet, déeelable par le phénoméne de dépopulation nenronale, peut
dtre constaté & partir de la (¢ décennie.

Les deux témoins (le témoin I de 40 ans et le témoin 11 de 57 ans) ont la méme
densité neuronale. Nous avons considéré eette densité comme grandeur de référence,
aussi bien pour Jes eellules de Purkinje, que pour les cellules granulaires.

Nous avons effectué des moyennes séparées pour la période de vieillissement
comprise entre la G¢ et la 10¢ décennie (les cas 1—V), ainsi que pour la période
comprise entre la 6¢ et la 8¢ décennie (les cas VI—X), afin de constater si les taux
de vieillissement subissent une aceélération pendant les dernieres déeennies. Los
chiffres obtenus sont significatifs du point de vue statistique. On constate qu'une
telle accélération ne se produit pas, les taux annuels de dépopulation neuronale
demenrant relativement constants.

2. 1l résulte de Panalyse du tablean que le nombre de cellules de Purkinje
diminue d’environ 409, pour les cas de la 10e décennie et d'environ 249, pour les
cas do la 8¢ déeennie, par rapport aux témoins. Ces valeurs se sifuent & un nivean
similaire & la majorité des dommées de la littérature (Lojda 309, : Harms 25%;
Hall et collab. 259). Nos données infirment opinion de Delorenzi [9], selon laquelle
le nombre des cellules de Purkinje ne se réduit pas avee Pavancement en dge.

On constate aussi que le nombre des cellules granulaires diminue d’environ
30%, pour les cas de la 10¢ décennie et denviron 21%, pour les cas de la 8¢ déeennie,
Cela prouve que ce systéme nenronal, lui aussi, est sowmis & la dépopulation du
fait de la sénescence.

I existe un parallélisme, dans les divers cas, entre le pourcentage de fa dimi-
nution du nombre des eellules de Purkinje et celni des cellules eranulaires, ce qui



124 €. BALACEANU et al, {

nous suggire l'existence d'un méeanisme eommun. La proportion plus réduite
de In dépopulation an nivean des cellules granulaires 'explique. selon nous, par les
dimensions plus réduites de ces neurones, ce qui diminue la probabilité de Uimpact
des facteurs abiotrophiques qui agissent sur le volume de la substance.

3. En partant des estimations effectuées par Lojda [7], qui est arrivé & la con-
clusion que, dans le cervelet de Padulte témoin il existe approximativement 13 000 000
e cellules de Purkinje, il résulte que depuis la 6¢ décennie jusqu’a la 10¢ Ie eervelet
humain perd 5 000 000 de cellules de Purkinje, dont 3 000 000 de eellules entre In
e et Ia 8¢ et 2000000 cellules entre la 8¢ et la 10 décennie.

Nous pouvons done admettre comme tanx approximatiff une perte annuelle
d’environ 1 000 000 de cellules de Purkinje, e qui nous indique une perte movenne
de 2700 cellules de Purkinje par jour & partir de I'ige de 50 ans.

En considérant qu'il existe un rapport de 1/10 entre les cellules de Golgi et
les cellules de Purkinje, et que les cellules de Golgi ont un diamétre d’arborisations
de 1.200 p (Eeeles et collab. [10]), nous avons ealeulé la surface de la eouche des
cellules de Purkinje, obtenant 14695.2 % 108 »2 En connaissant que la couche gra-
nulaire a une grosseur d’environ 300 w, il en résulte un volume de 440 856 > 10 on
440856 mm®. En tenant compte que les reeherches de Fox et Barnard [L1] oni
consigné qu’il v a environ 2 400 000 de eellules granulaires par mm?, il s’ensuit que
le cervelet humain dispose d’environ 10'* cellules granulaires (1 058 054,45 10%),

En appliquant le résultat de nos recherches au chiffre ci-dessus, il s"ensuit
qu'an cours de 4 décennies disparait un nombre de 3.3.101 eellules granulaires dont
1.8.10" disparaissent dans Pintervalle entre la Ge et la 8e déeennie, ce qui nous
fournit une moyenne approximative de 510 —10" cellules granulaires perdues
par an.

Il en résulte qu'i partir de 'age de 50 ans le eervelet humain perd en movenne,
par jour, 13500 000—27 000 000 ecellules granulaires.

Le chiffre semble impressionannt. mais il faut tenir compte aussi bien du
nombre eonsidérable de cellules disponibles que de la théeric de ln fiabilité des
groupes de réserve, appliqué aux réseaux newronaux (. Biliceann et G,
Angel [4]).

4. Malgré cette diminution des cellules, prodigicuse du point de vue numéri-
que, les fonctions céréhellenses se maintiennent & pen prés intactes chez les grands
vieillards, ainsi qu'il ressort de Pexamen elinique. Cela s’explique par Uorgamisation
redondante du résean nenronal eérébelleux.

En tenant compte que la dépopulation neuronale s'effectue de maniere aléa-
toire et avee une uniformité statistique dans toute écorce cérébellense, on peat
faire une série de constatations et déductions concernant la persistance de Peffi-
cience du sisttme cérébellenx chez les personnes agées,

4.1, Chacune des fibres moussunes (qui constituent le principal canal d’entrée
du cervelet) transmet. par une seule de ses ramificationg, ses informations a un groupe
tPenviron 600 neurones granulaires, Dans la 100 déeennie, conformément an caleul
déduit de nos observations, demeurent encore 420, ce qui est suffisant. La structure
est encore plus fiable si nous eonsidérons que. fréquemment. une fibre moussue so
termine par plusienrs ramifications.

Le contact synaptique entre les fibres moussues et les fibres granulaires se
produit an nivean des glomérules, olt une ramifieation afférente entre en eontact
avee un nombre moven de 3,15 ecllules granulaires, ce qui permet, dans la 10¢
décennie, la persistance  d'une  moyvenne de 280 cellules  granulaires par
alomérule.
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4.2, Linformation est transmise par les cellules granulaires aux cellules de
Purkinje & Taide du systéme des fibres paralléles de la couche moléenlaire du cer-
velet, La fiabilité est maintenue par une double redondance,

4.2.a. Chaque cellule de Purkinje recoit des afférences provenant d’environ
209 000 fibres paralleles (Eecles et collab. [10]), ce qui lui permet de conserver
encore 146 300 fibres dans la 10e décenmie.

4.2.b. Chaque fibre parallele s’étend, en moyenne, sur une longueur de 1—1.5
mm, ce qui lui permet de venir en contact avec approximativement 500 cellules
de Purkinje, dont 176 Iuni restent disponibles dans la 10° décennie.

4.3, Parallelement & la distribution des signaux excitateurs dans le corfex
eérébellenx, on distribue aussi des signanx inhibiteurs par le svsttme des eellules
do Golgi, des eellules en panier et des cellules étoilées.

4.3.1. En ee qui concerne les cellules de Golgi, on connait qu'nne telle cellale
distribue ses informations & environ 10 cellules de Purkinje, ce qui lui assure encore
duns la 10¢ déeennie, une quantité disponible d'environ 5,87 de telles cellules.

4.3.2. Les cellules en panier distribuent leurs axones (qui ont un trajet per-
pendieulaire anx fibres paralleles) dans la couche moléeulaire & environ 70 cellules
de Purkinje, ce qui leur permet d’agir. dans la 10¢ décennie, sur environ 42 cellules
de Purkinje.

4.3.3. Les cellules étoilées a et b ne sont pas susceptibles dune interprétation
quantitative a4 cause de leur conneetivité extrémement variable.

4.4 En ce qui concerne le systeme des fibres grimpantes (lautre canal d'en-
trée dang le eervelet), nous ne disposons pas de données quantitatives suffisantes.
Nous eonnaissons pourtant qu’auenne fibre grimpante n’entre en contaet avee un
seul neurone de Purkinje, ainsi que on crovait. mais avee un groupe de tels neu-
rones, soit par collatérales directes, soit par collatérales indirectes (Scheibel et Schei-
bel [12]).

Lanalyse de la eonnectivité de ces fibres aurait été particulitrement signifi-
cative, paree que toutes ces fibres proviennent du systeme de Uolive du bulbe rachi-
dien (Szentagothai et Rajhovits [13]) et eclle-ci est une strueture dont le nombre de
nenrones ne varie pas avee ice, mais reste constant — autour de 364 000(Brody [14]).

CONCLUSIHONS

1. Le nombre des cellules de Purkinje diminue, & partir de 50 ans jusqu’a
la 108 déeennie. d'environ 40%,. ce qui représente, & un taux constant, une perte
d'environ 2700 cellules par jour.

2. Les cellules granulaires diminuent elles aussi de 309, ee qui. pour un taux
constant. exprime une perte denviron 26 millions de eellules granulaires par jour.

3. Les pertes respectives sont uniformes sur le cortex eérébelleux tout entier
et naffectent pas profondément Uactivité de celui-oi, du fait de son organisation
morphologigue extrémement redondante, aussi bien du point de vue du nombre
des eellules, qu'a canse du principe de la distribution des connexions, soit dans le
cadre des sous-systemes excitateurs (fibres monssues, cellules granulaires, fibres
paralliles, fibres grimpantes), soit dans celui des sous-systtmes inhibiteurs (eellules
de Golgi, cellules en panier, cellules étoilées).

summary. The study was condueted on human cerebellum from controls aged 40 to 57 vears
and old persons in the Sthoto 10th deeades with no cerchellar symptoms.
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A 407, decrease in the number of Purkinje cells was found in the adults until the
10th deeade, menning o constant daily loss of 2,700 eells,

The granular cell number also dropped by 26—30%, which means o constant daily loss
of 26,000,000 cells; both figures were statistically ensured.

The respeetive cell loss was nniform thronghout the cerebellum cortex; its aetivity
wits not deeply affected, because of its extremely redundant morphologieal organization based
on the number of cells and the distribution of the connections either in the exeitatory sub-
svstems (mossy fibres, granular cells, parallel fibres, elimbing fibres) or inhibitory subsystems
(Giolgi  cells, hasket cells, spider eells).
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CLINICAL IMPLICATIONS OF GLUCOSE
TOLERANCE TEST INTERPRETATION IN RELATION TO THE AGE
OF THE SUBJECT

Jo HURJUL, GH. CRETEANLD, FL. SERBAN, V. RUSU, MARGARETA  MOISIU-RUSL

Liestitie af Medicine and f'Jrnll‘Nr-‘li'I:,i, Vit Medieal Olinie,
Tagi, Romawin

summary. Based on data from persomal and field literature on senescence and its  possible
relationship with the deereased glieose tolerance, the authors discuss the interpretation of
slucose tolerance test. .\Imun-qm are gathered to snpport a methodology aimed at standar-
dizing the dosings amd the interpretation of the results. Mention is also made of the pos-
sible |mphnttmm of enzyme and radio-immuone dosings in explaining metabolie peenliarities
with advanced age,

The paper includes essential data on the discovery of diabetes mellitus in
the aged. Previons studies (1969) pointed out the inercase in fasting glucose levels
with cach advancing age decade as follows:

Age of subjeet (vears) Fasting glueose levels (me®,)
i 112
Lis
125
over 130

(aceording to Honigmann soud eoll, — 106GH)

According to West I, M. [:Hliug glucose levels over 100110 mg ", oceur
in a small number of aged persons [29]. Verifying the changes in glueose levels in
relation to advancing age and based on f.l"tlllg glucose test and on GTT, Nitu-
lesen J., Ornstein L., blln Maria [26] Tound insignilicant variations against stan-
dard glucose levels in voung persons. Mention -shmlhl be made that the data were
not statistically analysed, their significance being estimated per eent. The topic
has been taken over by the authors of this paper [15] and Fasting glucose levels
as well as GTT were ealeulated based on Student Fischer test on aged subjeets,
The dynamic checking of glucose tolerance vielded results comparable with those
obtained by Nitulesen, Ornstein, Sibi; GTT curves revealed certain peculiarities
related to the context habits, in the first place. Neither does our research infer
the necessity for special standards with the aged. Aceording to Pyke D, A, (quoted
by [25]), the general metabolie disturbance would aceount for the elevated glucose
levels in the aged. The factors inducing deereased glucose tolerance could be:
tissue wear off, deerease in number and functional eapacity of beta cells,

According to Harrth A.[13], the diagnosis of diabetes mellitus is positive
in all the aged persons with fasting ghucose levels exeeeding 130 mg 9 (and no
glyeosuria). The senile hyperthyroidism which can not be discovered elinically,
could favor hyperglyeemin and glyeosuria.



134

128 Jo HURIUL et al,

In order to diseuss the dingnosis in relation to glueose values during GTT.
wie shall first wive the data reported by Honigmann and eoll. (1969),

Tuble

Minntes

Age —
{vers 430 0 | 120
D) — M) 1556—170 me?, | 145170 mg9, 15— 125 mg®,

S0=39 | 17010 mg®, 155 — 182 mg"y 105—125 mg°,
10— 44 185— 210 me", 16— 200 mg", 10125 mg",
M=o | 185 210 mg", 185210 mghy, 1 —125 mgv,
[H 180 - 210 mg"y, 1956 —230 mgYy, | 105—125 mev,
FALE] 185 =210 mg", 195— 230 mg?°, 150 =160 mev,,
faeeording to  Henizmann and eoll. 1838

Referred to fasting glicose values, the variation of the figures does not allow
a distinetion between ‘diabetic” and ‘normal’ persons. Aecording to Mana and Teho-
hroutsky [21] diabetes mellitus could be suspeceted when fasting glucose values exceed
1.30 g9, (capillary blood) and 1.25 g9, (venous blood). The values close to the
above-mentioned ones require an interpretation within the clinical eontext which
is the more difficult as the subjeet is older. Joshn’s eriteria of the diagnosis of
diabetes mellitus in the aged are the following: glucose levels exceeding 13 mg 9,
with glveosuria, or glyecosuria exclusively  (the renal threshold is usually higher
in the aged). Diagnosis is rendered more dilfienlt by the uptake of glucose due to
the delayved, weaker reaction of the glveoregulatory system in the aged. According
to Kabberling J. A. and eoll. [20] glucose levels indicating the disease are; GTT
200 mg ©, at one hour and 150 mg ©, at 2 hours. The above-mentioned authors
consider that 170 mg ¢ at one hour and 130 mg 2, at 2 hours do not indieate
diabetes mellitus. For diagnosing diabetes mellitus the following paraelinieal para-
metres should be nsed:

Table 2

Absent clinical signs

Fasting slucose | inereased inereased normal
levels

Glveasuria 4 !

GTT pathological pathologicall pathological

(nevording to Mana 1L, Tehobroutzky G, 1500

Glyeosuria is frequently absent in the aged. even when fasting glucose levels
lave inercased: as a peenliarity of diabetes mellitus in the aged. the diminution
or even normalization of glucose levels have been noticed to accompany the onset
of complications |7, 8. The frequent glveoregulatory disturbances in coronary
patients with overt diabetes mellitus [3, 4, 5] raise certain diffienlties of diagnosis,
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The interpretation of GTT curves has always been a problem with the aged
outside the clinical context of diabetes mellitus discase [6, 15]. As glyeosuria is
sometimes absent, even with elevated glucose levels reaching 3 g /.. polyuria and
polydipsia are also absent, making the dingnosis of diabetes mellitus even more
difficult in these cases [1. 19]. The possibility of diabetes mellitus with normal
fasting glueose levels requires the use of the glicose uptake test — carried out
with 50 =100 ¢ glucose per og (generally 1 g/ke body weight). Some authors con-
sider the aged a virtual dinbetic. Aceerding to Graff I5. S, and coll. [11], the higher
incidence of latent diabetes in advanced ages is statistically significant; the data
are based on the fact that a certain number of persons with normal oral GTT when
young, later presented ecither latent or clinically overt diabetes; these authors
suggested a genetie proneness to dinbetes to aceount for the above-mentioned faet.

Becanse no standard norms have been established for persons aged over
4050, the suggestion has been advanced to wnﬂull-r normal glueose values those
resulted from .uldln,l,r an average amount of 0.10 g %/, glucose to each age decade.

Table 3

decade

Author | Your i fo aidd _l_{"l-'wl Are
| |

Mana-Teho-
broutsky [21] | 1964 | 0.10—0.12 | to each age decade over 43
Mana-Teho- |

broutsky [21] | 1065 013

to each age decade over Hl

Fajans-

Conn [9] 1965 0.10 to each age decade over 40
Ricketts

et al [28) 1966 | 0,10 015 | to each age decade over 50

(fasting glucose vulues resulted from the inerease in gucose
amounts aceording to the table)

Mention should be made of the National Health Survey (1960—1962) car-
ried out on 111,000 GTT curves, with 50 g glueose; they pointed out a linear
increase by 14 mg %, with each age-decade (quoted by [24]). With 100 g glucose,

- a study conducted at Tecumseh (Michigan) — the elevation of the venous blood
glucose levels in 4,000 persons was also linear and progressive: 100 mg %, (16—149
vears) and 177 mg %, (70 -79 years); the inerease was thus 13 mg /,, by age-
decade, which is not a significant difference from the GTT eurves yielded by 50 g
glucose [14]. Butterfield's study condueted on a London community which receiv-
ed B0 g Lr.]u('ns-u per s measured capillary blood glucose levels (t]u- values were
thus found to inerease by 14 mg 9, and 7 mg % at 1 and 2 hours, respectively,
by age-deeade (quoted by [25]). The epidemiologic studies earried out by Mincu
and coll. between 1970—1972 aimed at establishing the limits of the normal glucose
levels in relation to age, 2 hours after the intake of 100 g glucose, as follows: 122
mg %, (250—30 years), 145 mg %, (over 60—065 years). Glucose uptake and cor-
tisone stimulation in the .lgnd are considered useful only for research goals [27],
which also require enzyme investigations, insulin and radioimmune determinations.

The glucose tolerance test should be repeated becanse glveoregulation abnor-
malities can be considered among diabetic risk factors only when they persist. In
order to deteet dinbetes mellitus among larger communities the test should be
resumed every 2 years whenever necessary [1]. The above-mentioned observations
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should be taken into consideration when reading the eurves. According to Justin-
Besancon [18], all the enrves with glueose levels exceeding 1.20 g */, at 2 hours
should be considered normal if the other GTT values are within normal s,
He considers diabetic eurves only those with an arrow pointing higher than 2 0/
the curves with the arrow pointing 1.60 to 2 g °,, being ““paradiabetic™.

There are also physiological GTT changes like those ocenrring during pres-
naney (which disappear after birth); GTT is also impaired in other numerous con
ditions besides diabetes mellitus (digestive, hepatie, cardiovascular diseases. various
afflictions with important metabolic dysfunetions). In the same subject. GTT
curves can be sometimes “normal™. at other times “abnormal™ (or suspect) as
authorised researches have pointed out [22]. The fluctuations which affect glueose
homeostasis by means of an elevated catecholamine seeretion during the test may
account for the above-mentioned results [10], The explanations are certainly more
numerous |21, Enzyme, insulin, radioimmune dosings will probably allow a better
understanding of this process. Clinically, Fajans and Conn’s eriteria [9] are appli-
cable to evaluating GTT curves. Nevertheless, the use of different eriteria
dosing methods (Fajans and Conn dosing was based on Somogy-Nelson's method)
lead to a different evaluation of the incidence of diabetes mellitus among a given
population, even among researchers [10]; this requires further discussion in order
to establish a uniform evaluation eriterion, at least on the national level.

Considering the preservation within normal limits of the functions of glands
with hyperglycemie role up to advanced ages, a larger difference between the nor-
mally preserved system and the deficient hypoglycemic one would also account
for the diminished GTT in the aged. There are numerous possible interpretations
of the diminished glucose tolerance among which, peripheral glucose uptake seems
partieularly important.

In conclusion, mention should be made of the following facts: our researches
point out that inereased sugar levels in elinically healthy aged subjects are not
indicative of diabetes mellitus. their variation remaining within the limits admitted
for mature adults; it can be interpreted in terms of an adaptative phenomena
in the course of senescence.

Résumé, Les anteurs mentionnent les recherches propres ot celles signalées dans I lietératur
médicale, concermant le processus de vieillissement en relation avee le test de tolérance vis-
i-vis de la glueose; les autenrs font une interprétation de ce test. Les auteurs plaident pour
une méthodologie susceptible d'uniformiser le dosage et Vinterprétation des résultats, dans
le domaine clinique et dans celui de la recherche fondamentale, Les perspectives des dosazes
enzymatiques et radio-immunologiques, dang Uexplication des partieularités métaboligues an
dmes avaneds, sont aussi considéries,
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summary. Studies were carried out on 300 apparently lealthy subjeets (180 women and
120 men) from Bucharest, ranging in age from 40 to 90 years, on the presence of smooth
muscle (SMA), antinuelear ( \\.\l and anticytoplasmic antibodies (ACA) by indirect immuno-
fluorescence, antialbumin antibodies (AAA) tested by agarose gel immunodiffusion with lu-
taraldehyvde polymerized human sernm albumin, and immunoglobulin concentrations by single
radial immunoditfusion.

The results showed an inerease with age in the incidence of autoantibodies, especially
in women, while in men a deerease in the prevalance of antoantibodies was registered in
the Teh and Sth decades, in agreement with the influence of autoimmune phenomena on the
leath rate in males.

AAA inereased in both men and women as compared to the other categories of auto-
witibodies, but showed a different association tendeney AAA-SMA in women and AAA-ANA
n men, suggesting a different etiopathogeny for some subelinical liver diseases.

Slight increase in IgG and IgA concentrations and decrease in TeM wvalues with age
vere also noticed.

INFTRODUCTION

Studies performed in apparently healthy individuals have revealed an inerease
with age in the frequency of antinuclear antibodies (ANA) [1—3], smooth muzele
antibodies (SMA) and rheumatoid factors [2, 4

The concomitant raised ineidence of infeetions and eancer deseribed in the
clderly, as well as in naturally or therapeutically indueed immunodeficient states,
lend support to the theory of T Iymphoeyte deficiency associated with aging [1,
1. 6] A defeet in the suppressor T cell population. however, would ascribe patho-
genie significance to the different eategories of autoimmune phenomena and to
the association of autoantibodies with cardiovascular disease and mortality with
ige observed by Mackay [3] and by Roberts-Thompson et al. [4]. On the other
hand, the inereased incidenee of autoantibodies in the aged might reflect parhologie
alterations of endothelial and parenchymal eells, especially in the arteries, liver
anil kidney following different metabolie, infeetions or toxie ageressions aceumulat-
ing in time.

It is well known that hesides age and sex dependence, the incidenee of anto-
antibodies registers geographical differences correlated with genetic and environ-
mental factors, Henee, we considered it of interest to investigate the frequency
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of autoantibodies and immuanezlobulins concentration ia 300 normal subjects
from Bucharest, ranging in age from 40 to 90 years,

MATERIALS AND METHEDS

Subjects. Sera were obtained From 180 women and 120 men ranging in age
from 40 to 90 years, in whont no overt hepatie or other elinieal impairment was
observed. Case distribution according to sex and age is presented in table 1. Sera
were kept at —20°C {ill analyses were performed.

TESTS FUIt AUTOANTIBODMIES

The indirect immunofluvrescence fechwigue was used [7] for testing antoanti-
bodies to nuelei (ANA), to smooth musele (SMA) and to the evtoplasm of gastric
parictal and Kidney tubular cells, ie. antievtoplasmic antibodies (ACA) charac-
terized by a fine granular and diffuse cytoplasmic Muorescence.

Rat heart, Kidney and stomach were cut in 4 ¢ thick seetions in a cryostat
at —20°C, All tissue fragments on the slides were first layered with test serum diluted
1:10 in phosphate buffered saline (PBS) at pH 7.3, and then with rabbit anti-
human immunoglobulin serum eonjugated with fluorescein isothiocyanate. The
sections were mounted in 109, PBS in glyceerol and examined in fluoreseence micro-
scopy (HBO 200 lamp). Sera which gave off Huorescence at a 1:10 dilution were
considered positive,

Detection of antialbumin anfibodies (AAA) was performed by immunodiffi-
sion (ID) with glutaraldehyde polymerized human serum albumin (TD—HSAT),
using the method deseribed by Lenkei and Ghetie [8].

An amount of 20 mg human serum albumin (HSA) (Kabi, Stockholm) was
dissolved in 0.9 ml PBS 0.1 M pH — 6.8 and 0.1 ml of a 2.5Y, glutaraldehyde
solution was added, The mixture was ineubated for 2 hrs at room temperature and
further dialysed against PBS for 3 hrs with frequent changes of buffer.

The glataraldehyde treated HSA solution (HSAP) (20 mg/ml) was mixed
wilh an equal volume of untreated HSA (40 mg/ml) dissolved in 0.2 M earbonate
buffer (pH = 9) and further incubated for 1 h at 37°C and overnight at --4°C.
This =olution of eopoli-HSA was used for ID in serial dilutions ranging from 1.250
pg/ml to 19.9 pgfml. The lowest concentration of copoli-HSA giving a precipitation
with the undiluted paticnt’s serum was considered to reflect AAA coneentration
in the respeetive serum. Positivity was considered to begin with 625 we/ml.

GQuantitative determinations of serum immunoglobuling (IgG. TgA, TaA) were
perfornied by the Maneini teehnique [9],

I Bs Ag positivily was determined by the connter enrrent electrophoresis
method [10].

Statistical analysis. The results were expressed as the arithmetic mean of N
values, The standard errors were ealeulated and the standard ervors of the mran
(SEM) were used to indieate the statistical significance of the results,

RESULTS

HBs Ag posilivily. As can be seen in Table 1, HBs Ag distribution had an
irregular aspect probably due to the small number of cases in each group. The
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greatest HBs Ag incidenee was observed in the 71-—80-year-old groups (6.9 %
in females and 5.7% in males). no HBs Ag positivity h:‘m&' recorded in the 61 —
70 and S81—90-vear-old groups.

Table I

Aze and sex distribution of 300 clinically healthy subjeets from Bocharest: HWHsAg  presence
according 1o sex and age groups

Number of cases by age (vears)

Sey - e e
11—50 | 51—6D | 61-—70 T1—80 81—90
i |
FFemales an(1)* Ay A6 M) | 2To)
Males 13(0) 26(1) 2R0) a42) 15000

“In brackeis mumber of HBsAz positive coses.

Awdoanlibodies. General data relorring to the incidence of autoantibodies are
prisented in Table 2,

Table 2

Autoantibodies and HEs A incidence in S00 normal subjects grouped gecording Lo sex

No., of |Mean ape Autoantibodies (9,)
sihjeers =il ) el Cereres T ——
" | CNSCS | (yours) ANA | SMA | ACA | AAA | HBsAg (%)
Femnles [ 150 6.9 BH 15,4 143 |
Males | 120 [V T R \ 15 | L

Similar AAA and SMA frequencics were recorded in both sexes, significant
differences appearing only in the other categories of autoantibodies. Thus, the
inecidenee of ANA was higher in males (8.9 as against 3.5%, in females, p < 0.02),
and that of ACA higher in females (14.3 as against 9.79% in males; p << 0.02).

The incidence of different autoantibodies aceording to sex and age groups
is given in Fig. 1a, b, e. d.

As can be seen in Fig. la. ANA showed in both sexes a continuous inerease
in incidence between 40 and 60 yvears. While in males the inerease continues in
the zeventh decade followed by a deerease in prevalence in the eighth decade, in
females deerease in the incidence supervenes a decade carlier,

The same parallelismt between the curves corresponding to the prevalence of
antoantibodies in females and males between the ages of 40 and 60 was noted for
ACA (Fig. 1h) with a slightly greater incidence in females. After 60 vears a contrary
evolution of ACA incidence was recorded: inerease in the seventh decade followed
by asharp deerease in the eighth decade, and deerease in the seventh decade Tollow-
el by @ steep inerease in the eighth decade in males.

SMA had a fairly eonstant fn-qm-nc\' between 40 and 60 vears in both sexes,
somewhat greater in males; but an inverse evolution of SMA incidence was noticed
(Fig. 1e) in the seventh and eighth decade, i.e. an abrupt rise in females (409, SMA
positivity in the 80—90 vears age-group) and a corresponding deerease in males
70, in the same age-group).
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AAA (Fig. 1 d) had an almost equal ineidence in males in all age-groups.
while a rise was observed in females from 127 in the 40—50 age-gronp to 407
after 81 years.

The general incidence of antoantibodies and their association are represented

in Fig, 2.

FEMALES

An inerease with age in the prevalence of autoimmune phenomena is evi
dent in females (29.1%, in the 41—50 age-group and up to 78.69, in the 8140
age-group). This phenomenon is not registered in males, where a elear fall in the
incidenee of autoantibodies was observed between 5160 and 80—90 vears,

The prevalent association noticed in females was between AAA and SMA
while in males AAA were associated with ANA.

Immunoglobulins. In general. serum immunoglobulin concentrations register
similar levels in both sexes and each age-group (Fig. 3).

An inerease in sernm IeG and IgA with age was observed, more marked in
the case of TeA (Fig. 3 b), IgM levels presented a constant and significant deerens
with age in females.

SCUSsION

The general incidenee of ANA (52,) obtained in our group of 300 subjeets i=
comparable to that recorded by Hooper et al. in 19691972 [11] in the 3402 indi-
viduals constituting the Caucasian rural community of Busselton (Western Ans-
tralia), respeetively 5,59/ ¢ it differs, however, from this study and from the well-
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known tendency of females toward developing autoantibodies and antoimmune
disenses |12], in that a significant higher frequeney of ANA was recorded in males
than in females (8.8 and 3.5%, respectively). A possible explanation for this obser-
vation will be given further on.

The parallel inerease in the incidence of ANA in both females and males in
the Tourth-to-sixth decade is also in agreement with numerous other studies which
show an inerease with age in autoimmune phenomena in both sexes [13, 14].

The net sharp decrease registered in the ineidence of ANA in octogenarian
males may be interpreted as due to a higher death rate of males positive for ANA.
Thus, in a follow-up study of the Busselton population eontinued during 1972 —
1975 in order to estimate the death rate in subjeets with different antoantibodies
Mackay et al. [15] observed among men with autoantibodies an exeess mortality
rate from vaseular canses and from cancer among men with rhenmatoid factor,
these antoimmune phenomena having no death predicting value in women. It is
also of interest that the antoantibody reaction associated with nuelei involved the
areatest risk [4].

The relatively constant SMA incidence observed in both sexes between the
ages of 40 and 70 years is in agreement with the Busselton study. However, SMA
were registered with higher frequencies than in the Busselton population. This -
lack of correlation of SMA incidence with age was interpreted as being possibly
lue 1o & masking effect provoked by the induetion of SMA in the course of an
endemic infection [15]. A terminal, steep rise was noticed in our group of women,
concomitantly with the aspeet shown in Fig, 2, i. e. the greater number of auto-
imune reaetions in women in the 8190 years age-group corresponding to a
lower immune response in men, which could also be explained by a pathogenie role
of autoantibodies in diseases eausing death in men,

Nevertheless, in the present study a sharp terminal rise in SMA was observed
in women in the 81—90 age-group. This phenomenon should be inferpreted with
care in view of the relatively small number of cases forming the latter age-group.

An age and sex dependence was observed in the prevalence of ACA. Thus,
the ineidence of ACA constantly registered higher frequencies in women than in
men, except in the last decade when a divergent evolution was noticed (Fig. 1 b).
The incidenee of ACA also inereased with age in women from the fourth-te-seventh
deeade, while in men a deerease in ACA prevalence was obgerved in the preceding
decade, eoneomitantly with a deerease of SMA.

The group with the presence of ACA probably included sera with low anti-
gastric parietal cell and antithyroid eell antibody titers; this appears to be in
keeping with the well-known predisposition of females toward developing these
categories of autoantibodies. ACA may be assumed to have a eertain protective
role in women, helping to eliminate the necrotic products resulting from cellular
destruetion more aceentuated in the aged. Thus, the favourable role of ACA was
observed in patients with diseases of the liver, in which the presence of ACA was
associated with a better hepatocellular function [16].

High AAA titers were registered in females, their prevalence being age-de-
pendent, and an almost flat eurve recorded in men. Many studies have revealed
the value of AAA in the diagnosis of Tiver eell dysfunetion, these autoantibodies
appearing in children and adults strietly as a consequence of liver alterations
[17, 18, 19].

As can be noticed in fig. 2. a good correlation was registered between AAA
and SMA in women, the phenomenon being also observed in studies performed in
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1065 patients and apparently healthy subjeets [20]. This association points to the
appearance of AAA in women as a vesult of liver cell dysfunetion, accentuated with
age. Studies carried out by Thompson and Williams [21] and Skaunic et al. [22]
also furnished argunments lending support to liver funetional alterations in the
elderly ; the liver status may be very different in the diseased population, since it
depends to a great extent on nutritional habits and environmental conditions.
The assoviation of AAA with SMA in the presence of a fairly low HBs Ag incidenee
in these aged individuals also noticed in other studies [23] argue for the role of
antoimmune phenomena in the maintenance of diserete liver cell alterations in
females.

The predominant association observed in men was between AAA and ANA,
the maximum incidences of both these autoantibodies being in the seventh deeade,
concomitantly with the highest HBs Ag incidence (Table 1 and Fig. 2). This asso-
ciation of AAA and ANA suggests the possibility of viral and mierobial infections
as the prineipal factors involved in the produetion of these antibodies in men, pro-
bably also dependent on liver cell alterations.

The data shown in figure 2 illustrate the general inereased incidence of anto-
antibodies with age in females. and a net deerease in males after the eigth decade,
supporting the hypothesis of autoantibodies contribution to the death rate in men.

As regards immunoglobulins, our results are in agreement with the data ob-
tained by Schwick and Mecker [24] who in their study on a gronp of blood donors
found an inereage in IgG with age and a significant fall in IgM levels, and with
those of Cassidy et al. [25). who observed an inereage with age in IgG and IgA
coneentrations,

Résumé, (o testé 300 sujets de Buearest, dwis entee 40 et 80 ans, sans phénoménes patho-
logiques cliniques évidents. Par la technigue dCimmunafluoreseence indirecte, on a mis en
'\ulpnu‘ dans le sérnm des sujets testis, les autonnticorps antinueléaires (ANA), .||ll||\'lﬂ]‘l|u~¢-
migues (ACA) et anti-muscle lisse (SMA), ot par immunodiffusion avee albumine polymér
i plutaralddhyde les antoanticorps antislbumine (AAA) On a nussi testé lo nivean des immuno-
elobulines ¢|1|il|llri (lel, TzA, 1=M)

On a souligné Iiulgrul'nt.ltlnn e PVineidenee datitoanticorps avee Favancement en
doe ‘-‘plll.lli'lln'lll lhl‘? les femmes, ]lvuti.llll e cheg los hommes une baisse de privi alenee
des antoanticorps a 666 enregistrée pendant la 78 et &0 décennie, conformément i Uinfluence
déjih connue des phénoménes autoimmuns sur les des hommes,

Les AAA ont présenté nne prévalence nugmentée tant en ce qui concerne les hommes
que ez femmes comparativement aux autres catégories dantoanticorps. On a ebserve une
tendance différente en co gui concerne les associations des autoanticorps, respectivement
AAMNSMA chez les femmes et A chez les hom : eeln suggire une dliopathogénie
différente concernant les maladies sons-cliniques du foic les plus I'n-quvmme-m reneontrées,

i a observé avee 'avancement en dge une faible augmentation de la eoncentration
des Izl et TgA et nne diminntion de la valenr de 'lgM.

v
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RECHERCHES CONCERNANT LE VIEILLISSEMENT BIOLOGIOUE
DIFFERENCIE PAR RAPPORT A CERTAINS FACTEURS
DE RISQUE ET AUX CONDITIONS SPECIFIQUES
DE MILIEU

VL JUCOVSCHL RODICA PETOLEA

Tustitu!  National de  Cédrondologie  of  Gérintrie,
Buearest, Rowinaie

Riésumé, En utilisant, dans le cadre de certaines (tudes épidémiologiques et écologigies, une
mithode originale roumaine de la quantifieation proportionnelle de 41 indicateurs eliniques
Cige, on a investigué le processus de vieillissement biologique par groupes dige, de fagon
omparative, par rapport a deux facteurs de risque — obésité et 'irradiation — et dans les
conditions d’une zone balndo-climatique sous-montagneuse.

Les riésultats de D'étude, conerétisés dans les valeurs de l'ige biologique moyen des
ote, ont mis en évidence lintensité et le mode différencié par lesquels les facteurs e
risque interviennent duns le processus de vieillissement biologique de 'organisme, des svstémes
et des appareils,

Ainsi, tandis que les factenrs de milien de la zone balnéo-climatique favoris
vieillissement physiologique, exprimé par un dge biologigne moyen de 54,8 points, les denx
autres faeteurs de risque anolysés dans Uétude déterminent une aceélération du processus
de vieillissement, tout particulitrement des systémes cardio-vasculaire, digestif et ostéo-arti-
culaire, avee un nombre de points de Udze biologique moyen de 67.9 chez les personnes
irradides et de 106G chez les obises.

ent un

On constate, dans la pratique du terrain, qu'il ¥ a des collectivités des popu-
lations qui sont distribuées dans des zones bien délimitées et qui présentent des
particularités en ce qui concerne le processus biologique de vieillissement an niveau
populationnel.

Les recherches épidémiologiques ont été effectuées en relation avee les fae-
teurs de risque suivants: obésité et irradiation (3).

Les recherches éeologiques ont été délimitées aux facteurs particuliers de
milieu d’une station balnéo-climatique & microclimat de zone sous-montagnense,
aux eanx minérales et thermales. Les éléments météorologiques et les conditions
qui relevent les caraetéristiques du milien physique de la région investiguée influ-
eneent de fagon positive les processus de eroissance, de développement et de vieil-
lissement.

Dans cette région les indiees démographiques montrent également une pro-
portion plus grande des personnes longévives (85 ans et plus) par rapport & la mo-
venne de la Roumanie: 5.6%; par rapport a 3,1%: la durée de la vie normale est
ide 3 ans supérieure & la moyenne. Les indices de morbidité par les maladies des
appareils:. cardio-vasculaire, digestif, respiratoire et du systtme neuro-endoeri-
nien sont de fagon significative plus petits par rapport & eceux du reste
du pays.



Tablean 1

Critires d'ige — expressions quantilatives
Critéres ! Degré d'intensité
pir appireils [ Indices i QLR DR Ry o
ut systémes : ! Murquage nuomérigue
T 1
I Téwuments Elasticité 2 1 B +
Huomidite 2 | 3 4
Rides L s | 3
Taches séniles b - 2 ] [ 4
I1. Cheveux Elastieité 2 3 |
Lustre 2 3 il
Achromotriclie 1 | 2 B
] Perte des cheveux (calvitie) [ 1 2 )
1L, Ongles Striations transversales 1 | 2 3
Girossissement 2 3 4
Friabilité 2 3 1
Déformation 4 s b
¥, “Yoeux Acnité visuelle 9 8 f
Felat 3 | R )
Gérontoxon 8 | 9 10
N Cataracte 7 | R 9
i Orcane andicif Acuité auditive (hypo-aconsie) b i 7
Acouphines | 2 g 4
Vi, Tissu cellulaire
sous-eutand Turgor 2 3 4
VIL  Appareil ostio-
artienlaire Arthroses 2 3 4
Spondyloses b 4 i)
| Déformations 4 5] | i
VITL Appareil digestif Edentation 3 4 i
Atrophies alvéolaires ! i i3
IN.  Appareil génito- Puissance-libido 4 ) | G
nrinaire Kraurosis vulvae, atrophie de |
sénescence b i 7
Adénome de la prostate i e 8
X Appareil respira- |
toire Emphystme pulmonaire ) 4 7l [ G
X1 Appareil cardio- Sinuosité et induration des [ |
rageulaire artidres | 5 G 7
Pulsations épisternales de 'zorte :': G 7
Tension artérielle | 3 4 o
XIT. Systéme nervenx Signe de Noica . | & G 7
Réflexe palmo-mentonnier o 6 7
Syndrome psendo-bulbairve | 5 G 7
Démarche 3 1 5
Attention 4 b (]
Mémoire a () 7
XTIT. Etat physique Maobilité 2 3 4
Possibilité de se servir soi-méme f G 7
XTV. Capacité de Physique 2 3 B2
travail Intellectnelle 5 B 7
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MATERIEL LT METHODES

Dans la période 1965 —1977, dans la Section de recherches de gérontologie
sociale de Pnstitut National de Gérontologie et de Gériatrie de Buearest, on a
efféctué des recherches épudémiologiques et édeologiques coneernat le vieillissement
différeneié de certains groupes d'age: 50—59 ans, 60—69 ans et 70 et de plus, en
fonetion de certains facteurs de visque et des conditions spéeifiques de milien.

Les recherches ont été effectuées sur trois lots: I) personne qui habitent
dans une station sous-montagnense (Ciliminesti); LI) personnes obeses et III)
médicing radiologues. Dans les denx derniers lots sont comprises des personnes qui
habitent Bucarest. Chaque lot a été constitué de 200 personnes dgées de plus de
20 ans, réparties de facon égale par décennies d*age. Les personnes qui eonstitu-
aient le lot de la zone balnéo-climatique e trouvaient dans un hon éat de
santé, ce quia déterminé que ce lot soit considéré ténwin, du point de vue du
vicillissement,

Les sujets ont été examinés par des gérontologues ot des spéeialistes pour
chague appareil investigué,

Afin de connaitre les partienlarités du vieillissement de la population sous
aspect biologique chez les trois lots imvestigués, on a utilisé la méthode de la quanti-
fication proportionnelle des eritbres cliniques d'age [1]. [2]. On a utilisé 14 groupes
(e eriteres totalisant 41 eritbres eliniques, au moyven desquels on a appréeié les
modifieations d'fige de certaines struetures et fonetions des appareils ct des systémes,
ainsi que les modilications intervenues an nivean de Porganisme tout entier. Chague
eritere d'age a ¢t¢ marqué de 1 4 10, le marquage s’effectuant en fonetion de I'im-
portance qu'on lui attribue dans Pestimation générale de dge hiologique. Par
eonstaquence, le marquage numérique exprime Uintensité du rythme du processus
de vieillissement (Tableau 1),

On a caleulé, pour chaque eritére d'age. les valenrs moyennes, en fonction
du facteur investigné. Les diverses grandeurs des valenrs moyennes de chaque
critire d'age ont mis en évidence le degré de vieillissement différencié des personnes
investignées,

RESULTATS ET DISCUSSIONS

Les domnées comparatives de Page biologique, exprimées par marquage nu-
mérique, pour les trois lots, sont consignées dans le tablean 2 et la figure 1.

11 ressort de ces données que le processus biologique exprimé par le marquage
des eritéres cliniques de Page est différent, aussi sous Iaspeet du rythme.

Ainsi, le lot de la zone balnéo-climatique présente des valeurs beaueoup
plus petites par rapport au lof constitué par des personnes irradides et & celni des
personnes obises,

Liangmentation des valeurs de I'age biologique d'un groupe d’age & lautre
chez le prender lot est graduelle, tandis que les denx autres lots commencent par
des valenrs moyennes plus gramdes et chez les personnes obbses I'angmentation
est plus évidente.

Afin de connaitre le degré d’atteinie de chaque tissu, appareil et systéme dans
le processus d’involution, on a ealeulé la valeur moyenne du marquage de I'age
biologigque pour les 14 groupes de criteres d’age ehez les lots investigués,
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La moyenne du marquage de dge biologique selon 14 groupes de eritires,
pour les trois lots, pour les personnes entre 0 et 59 ans, est consignée dans le tab-
lean 2 et i stroeture du marquage de age biologique dans la figure 2.

Tubleau 2

Dunnées comparatives de 1'Gge Mologigue, exprimées par marquage nomerigue

ot ales per-

balnéoclima- SOMNES  irra- I e
sonnes  obises

l Lot de la zone | Lot des per- | 1
Gronpe dage ‘

tique didis
=09 ans a4 7 B0 105
|
Bl — 6l ans : 0.5 1.6 135
0 ans et plus 713 152
Total (pour les
trois groupes) 4.5 67.9 100

On observe, en examinant les données présentées, que chez le lot de la zone
balnéo-climatique, les valeurs moyennes du marquage des eritbres d'age sont, de
facon signifieative, plus petites, ce qui correspond & Pavancement en dge (sons
Faspeet de la structure et de la fonetion). des tissus, des appareils, moins évident
par comparaison anx deux autres lots,

marquage

160+
14,0]
1204
80+
60
40
204

UI = '] e

50 59 600 69 70« groupe
ans ans ans d'age

i — Fig, L. — Liige biologigue
- l'.\llr”llll‘ l'ill' lll;qu":l'_’l'.

- pour les trois Jots,

Lot des persohnes obasas
_.__ Lot des personnes iradides
__ lotdelazone balndo -climatique

On constate des différences significatives en comparant les valears movennes
de Idge biologique pour le lot des personnes obises & eelles du lot des personnes de
li zone balnéo-climatique (fig. 3).

En ce qui concerne les appareils et les systemes, les différences des valeurs
moyennes dn marquage des eriteres d’dge apparaiissent plus manifestes:

a) Fappareil cardio-vaseulaive, pour lequel la moyenne du marquage de Uage
biologique chez le lot de la zone balnéo-climatique est de 3.0 par comparaison i
12,8 pour les personnes obeses et 5.6 pour les personnes irradiées,



H] VIEILLISSEMENT BIOLOGIQUE DFFERENCIE

147

b) Le sysiéme nervewr présente des valeurs movennes du marquage de Pige
hiologique de 1.5 ¢hez le premier lot, par rapport & 16,3, respectivement i 8.0 pour
les  denx autres lots,

(ot de la zone lot des * lot des
balnéa ~climatique personnes obeses personnes irradiees

[T téguments BB appareil digestif

EEE] cheveux [-=-%) appareil uro-genital
BN orgles [ appareil respirateire
yeux appareil cardio - vasculaire
orgahe auditif systeme nerveuy
B tissu sous -cutane E=3 capacite de fravail

LI appareil ostéo-articulaire  [__] état physique

échelle :36°=1%
Fir. 2. — La structure du marguage de

PMige biologigue selon
14 groupes e eritires, ehex los PErSONNes vy

t entre S0 of DU ans,

“

20(Ti
Dﬂ‘.

fmoins 40740 49 150 59 [60 69

population 3 senestente normale

== population 3 chésité

[ difference de points

(O vieilissemen® premature ,en ans
Fig, 8. — Le vieillissement prématuré des personnes
obises,

¢) Le systéme ostéo-arficuluive est également moins modifié, chez les personnes
le la zone balnéo-climatiqne et beaucoup plis modifié chez les personnes obeses
a irradides,
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Toablean

La moyenne du marquaze de Pige biologique selon 14

|
| (Irzang Tissus sous-

o ey . | *
Lat ) b " e s M T ‘ wlipz CIRY e | .
Lot investizud | Téznments ! Chevens | Ongles Yeny it Sotanife
Lot ale la zone | |
belndoelima-
tgue A | [IXH 01 05 21
Lot des per-
gonnes obiges 44 a0 | 2919 14,9 1.8 (3
— — e e T R = = it =
Lot des -
sSnmtes -
ides I [ L | s 1,6 0

d) Les téguments et les annewes. Ces tissus présentent une aceélération du pro-
cessus d'involution spécialement au lot des personnes irradifes. Ainsi, quant aux
critéres qui relevent le vieillissement des téguments, la valenr moyenne dn mar-
quage, le vieillissement des téguments. la valeur moyenne du marquage des eritires
d'ige est de 6,0 pour le lot des personnes irradiées, par rapport a 4,4 pour le lot
tes personnes obises et 4 2.1 powr le ot des personnes de la zone halndo-elin-

tique.

o) Lapparveil vespiratoive présente un vieillissement plus retardé pour le
premier lot, la valenr moyenne du marquage étant cing fois plus petite que eelle
pour le Tot des personnes irradices.

Tablean 4

Les valewss moyennes do marquage de Page biologique par rapport & Pitat de samiéa pare grompes d%ige

Etat de la santé - al— 54 -6y | -
;5 ; 5 ? 70 ans
(ingnostic) i Total | ans ans ! ans
Sain clinignemoent 1.1 18,8 Gt adn
Maladies de 'appareil
eartdio-vaseulaire T5.0 29,0 7.1 | 84,1
Maladies nenro- | ‘
ps_'rn-fl.ia]ul-s S43,0 40.5 #iG,0 S8.0
e — ¢ L | L | I -
Maladies de Mapparedl [ !
iligestif 1.7 | 300 o ! 0.0
Maladies de Unppareil |
GG 45.0 .2 724

locomoteur |

Des différences non significatives ont é1é observées aux eritéres d'dge

G

expriment le rythme d'involution des appareils: visuel, anditif, digestif et uro-

génital.
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b
eroupes de eritéres, chex ley perconnes  de 50 & 59 ane
: | e
Appareil os- o = e | AD. car- | .o 4 A Capacité
teoartiea | MG | AR Y | it | dio-vaseu- | sbue | Bt e
laire | 21 | laire = | Py travail
|
| B
1.3 a8 3.5 0.3 20 1.5 24 40
10.4 1,2 6,0 84 12,8 16,3 3,9 A8
‘ |
0.9 SL ]| BT s 0 S [T o, () 81 T

On constate des différences significatives des valeurs moyennes du marquage
de age biologique par rapport & état de santé, par groupes d’dge (voir tableau

4 et figure 4).

age hiolagique
lexprimé par marguage |
100

90
80+
70+

20+

.E[

" otal

il

lel

-

e

R oy

TS
et

0

o

ATty

s
Maaiete!

SRR

L
RRNEAENANR NN RRRANON

50-59 ans 60-69 ans
[ sain du point de wue clinigue
EZZ2 maladies de i'appareil tardio -vastwiaire
[ maladies newo -psychiques

maladies ce l'appareil digeshf

(T maladies de lappareil iccomefeur

_g_ruupe d'ige

— Les valeurs moyvennes du marquage de ige biologique

par rapport & état de santé, par eronpes ddee.

Il ressort de ces données que les maladies neuro-psychiques et les maladies
de T'appareil eardio-vaseulaire influencent dans une grande mesure le processus
d'involution. phénomene plus manifeste aprés 70 ans.
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CONCLUSIONS

1. Lutilisation de L méthede « de la quantification proportionnelle des eri-
teres cliniques d'dges pour apprécier le processus de vieillissement, an nivean
popudationnel, présentant des conditions spécifiques de milien, a permis:

a) Pétablissement de influence des divers facteurs de risque et des condi-
tions spécifiques de milien dans le conditionnement du vieillissement biologique ;

b) Tanalyse comparative du processus biologigue aussi sous Uaspecet du rythme
pour les divers lots;

¢) la détermination de certaines corrélations entre état de santé (préva-
lence par diverses maladies) et le vieillissement différencié,

2. Les résultats des recherches effectuées montrent que I'obésité et Uirridia-
tion sont des facteurs de risques qui influencent dans une grande mesure surtout
linvolution de Fappareil eardio-vaseulvire, du systtme nerveux et de Pappareil
vstéo-artienlaire,

4. Les donndes concernant 1age biologique montrent que les facteurs balnéo-
climatiques ont une action positive de durée sur les systémes d'intégration: nenro-
endocrinien et cardio-vasculaire,

4. Lo méthode de la quantiflieation proportionnelle des eritéres clinigues
d'age offre la possibilité de déterminer le wieillissement diffévencié, aussi bien au
niveau de lorganismie tout entier, quau nivean des tissus, des organes, des appareils
et des svstbmes tant pour echaque individu séparément. quian nivean  de
groupe.

Summary. Dased on the original Romanian method of proportional quantifieation applied
to 41 elinical age indicators in epidemiologie and ecologiv studies, the process of hiological aging
was studied on different age-groups :n::? A comparison was made between several commini-
ties, in relation to 2 risk-factors — obesity, irradiation — and environmental factors (sub-
mOnntal nous reserts).

The mean biological age values of the croups under study pointed out the intensity

amd the different impact of the risk-factors on the biological aging of the organisms, systems
and apparatuses.
The environmental factors specific to the submountainens resorts faver the orthe-
gerous nging expressed by a mean score of 54.8 vears for the biological agine, whereas the
other 2 pisk-factors accelorate the process of aging (particularly in cardiovasenlar, nervais,
digestive, osteo-articular svstems) by a mean score of 67.9 for the aging process in the irra-
diated community and 106 in the obese patients.
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ACUTE PNEUMOPATHIES IN THE ELDERLY

LIDIA HARTEA, ILEANA LUCIA COCULESCU, NINA SEMION

Tive Nateonal Tnstitede of Geromdology and (fevindeics,
Bucharest, Rowmania

Summary. The thIl]_\‘ was condueted on 226 patients aged 61 to 96, suffering from aente
prenmopathies; 20.4%, presented normal aml  76.6% accelerated aging: 2 to 4 mor-
bide assoviativns were noticed in the last group, with the prevalence of clironic bronehapul-
monary anml cardio-vascular diseases, dinbetes, aleoholism, ete,

The characteristics of the clinical symptoms were cough with muco-purulent expectori-
tipn, moderate or absent fever, thoracic pains, lenkocytosis. Functionally, 35%; of the
patients presented severe respiratory or eardiovasenlar failure.

Iiurtl.'ﬁull.lgil':lll_\', a varinble uncharacteristic flora was pr-’\'.ilt-lll in most eases, this
pointing out the virus-bacterial mixed etiology.

The X ray pointed ont that disseminated bronchopnevmonias were the most frequent
forms; the percentage of lobar pneumonin was lower.

A diserepaney was noticed between the dominant and persistent radiologic pattern
and the elinical one.

The severe forms represented 38,19, in 439 of the cases the evolution was slow and
reeurrent, pleuru pulmonary, eardio-vasenlar, renal complications oeenrred in 50.8%,, mortality
reached 179, and was prevalent with the polymorbid group,

The :ln:ltnmuputllulnvu:1| examination pumlml ont giant cells withont hepatization as
a peculiarity in the rn(umnn:r deceased patients.

The therapy administered was complex and included antibiotics. mucolytics, flnidi-
fiunts, cardiotonic agents, bronehodilators, analeptics, as well as diets with hydroclectrolviic
additives and vitamins to control the defieits in the aged.

The favourable elinical évolution and the lower mortality rate in Gerovital Hy treat-
el cases were pointed out.

The analysis of the last 10 years mortality at the National Tnstitute of Ge-
rontology and Geriatries revealed that acute pneumopathy was the major cause
in 309, of the deaths (fig. 1).

The statistics on morbidity caused by acute diseases point out the signifi-
cantly higher incidence of respiratory infections in the elderly than in adults |1, 4.
b, 6,.7, 8, 13, 17, 19, 20, 21].

The general opinion on acute puenmopathy, elassified into bacterial and viral,
has received a new interpretation because of the higher ineidence of virus pneumonia
(nearly 40%;: as against 20%, bacterial and 39—40%, atypical mixed forms) with
virus and bacterial flora and microplasms prevalence [4, 5, 6, 16, 17, 19, 20, 21].

Along epidemiological observations the modifieation of the clinical aspeet
has been noticed, particularly after the extensive use of the antibiotics with wide
spectrum. Thus, the place of lobar pneumonia has been taken by the interstitial
atypical pnenmonia and most of the bacterial pnenmonia has been noticed to fol-
low after virus pneumonia as a vesult of bacteria-virus synergism [4, b, 6, 16, 17, 19].

As shown before, the acute virus-bacterial pneumonia is more severe and
lingering in the elderly, because of the factors elosely correlated with advanced age,
such as: the drop in functional respiratory reserves and adaptative abilities, de-
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Crease or }.l(-k of reactivity to infeetions. the diminished drug tolerance. notritional
deficiences { 2, 3, 10, 11, 14, 21, 29, 30],

The pneumopathy is particularly severe when oceurring in already deficient
organisms suffering from different diseases such as: ehronic bronehopulmonary,
cardiovaseular alflictions, diabetes, ethvlism, ete. |12, 13, 15, 19, 20, 2, 27

ant
o D woamen
eu-
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1969 1970 1971 1972 1973 1974 1975 176 W77 1978

Fig, 1. — The dynamics of mortality due to acute pnenmopathies (pnen-
monias and bronchopnenmonias) by sex during the last 10 vears as com-
pared to the general mortality fizures in NIGG,

From the anatomic, physiologic and immunologic aspeets the local defens
mechanisms involve three progressive echelons, cach reacting after the aggressis
factors had passed the previous one. The first is the bronehial and bronchoalveol:
barrier which triggers the defense reaction of the surfactant mucus: the eonti
nuous pulmonary clearance, After the aggressive factors have passed this echelon
the lympho-retieular system starts to react setting in funetion the cellular and humo
ral immunity mechanisms, that is the lencoeytes, lymphoevtes, monoeytes and
|n|1|11|:mglulmlm: The third echelon is the mesenchymal mechanism the reaction
of which is the exudative inflammation. Under normal eonditions. the elearanece
of the respiratory pathways is guite efficient and they are kept sterile. But if the
defense mechanisms are impaired, the external aggressive factors strong and the
defense ability abated, a vicious eirele is created due to the onset of the pneumo-
pathy in which the “*apportunist™ germs from the oropharvnx are the .umj essive
factors [18, 19, 29]. The studies on the morpho-functional characteristies of the
respiratory apparatus in the elderly, condueted at the National Institute of Geron-
tology and Geriatries pointed out macro and microseopic struetural changes in the
alveolar wall (eonsisting in the thinning of the wall), bronchial mueus and loeal
metabolic modifieations [19. 22, 28] The changes in the lung physiology with the
third age and the involution of the immunologic systems favour the onset of acuts

diseases.
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MATERIAL AND METHOD

The study was condueted on 226 patients with aente pnenmopathy aged
61 to 96, hospitalized at the National Institute of Gerontology and Geriatries over
the last 10 vears.

RESULTS AND  DISCUSSION
From the gerontological standpoint, the aging was normal in only 53 subjects
(23.49,)2 the rest presented aceelerated aging and morbid  associations, prior to

the onset of acute pnenmopathy. The morbid  associations were the following:

Tabie 1

Associated diseases No. of eases

Chromie bronehitis and or

bronchiectasis il
Pulmonary sclero-emphysema i
Myoeardial and vascular

diseases 57
Diabetes mellitus 15
Aleoholism | 1
Renal sclerosis 9
Gastro-dundenal uleer 8
Rheumatoid polvarthritis 4
Other discases 4

The table shows that the onset of the acute pneumopathy was subsequent
to a previous chronie pulmonary disease in 619 of the cases. The impairment of
the bronchial stem and the deficient reliability of the pulmonary parenchyvnia.
the defense mechanisms of which are more ecasily defeated because of the respi-
ratory infection, aceount for the above-mentioned fact,

The second important group ineludes the cardiovascular diseases, diabetes
mellitus and aleoholism. as deficiencies in which the natural defense mechanisms
are weakened by the disease itself, dietary restrietions and metabolic disturbanees
thus favouring the onset of acute respiratory infeetions. The last part of the table
mentions the less frequent associated diseases which favour the onset of yespiratory
diseases such as neuronal or immunologie deficiencies, ete.

Mention should be made that 2 to 4 of the diseases presented in the table were
associated in 439, of the cases. The clinical symptoms were: cough, with quantita-
tively variable mueo-purulent expectoration: fever, moderate or even absent (us
a4 result of the poor reactivity in the elderly): thoracic pains: inereased leucoey-
tosis following closely the progress of the bronchial infection.

Our cases confirm the polymorphous aspeet of the infeetion which is in most
cases viral and baeterial, beeause as known, lencopenia was shown to prevail with
the simple virns infections.

Funetionally, 79 patients studied (35%,) presented severe respiratory failure,
due to the progress of suppurative bronchitis in 47%, and myoecardial decompen-
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sation in 329, of the eases: thus, the funetional pattern was that of cardio-respira-
tory failure.

Bacteriologieally, an uncharacteristic variable flora was revealed (pneamo-
covens, staphylococeus, cnterobacteriae).

The progress of poeumonia was quite severe in the 13 eases with Clebsiella
Friedlander.

The patients with Friedlander infeetions were prone to neerosis with micro-
ubscess, In staphylococeal infections the giant bullae described were not noticed
probably because of the fibrosis of the parenchyma displayed by the elderly, in
whom the pulmonary valve phenomenon can not be achieved.

The X-ray examination revealed most frequently disseminated  broneho-
preumonia (25.69%,) 3 lobar pnewmonia was present in only 14.4Y%, of the eases —
some peculiar forms of bronchopnenmonins should be mentioned:

1. The uni- or bilateral disseminated lobar forms with Foei ununiformly dis-
persed  through  the lungs.

2. Symmetrie node disseminated forms with ateleetasic nodes subsequent to
severe chronie  bronehial afflictions.

4. Disseminated forms with “too niee” pulmonary image revealing the quite
gevere acute or subacute bronehiolitis.

4. Systemie reticulo-nodal forms with monomorphons or polvimorphons ele-
ments and progressive interstitial fibrosis.

4. Macronodular Torms:

confluent or partially confluent

— pseudolobar, quite severe.

Most of the eases presented peribronchovaseular reaction or infiltration with
increased hypertransparence due to the already existing emphysema. In the pa-
tients with virns pnewmonia (14.4%) the condensation was subsegmentary, seg-
mentary and quite seldom lobar. Mention should be made of the pseudotumoral
forms, in which the pnenmonie proeess ocenrring in the ventral, parahillar and
paradiastinal segments raises problems for the differential diagnosis with a bron-
chopulmonary tumor with superadded infection [9, 23, 24).

A discordanee between the elinieal and radiologie patterns was frequently
noticed : the radiologie pattern appeared more complex, dominant and persistent
than the clinical one blurred out by therapy. particularly antibiotie.

The macroscopic anatomo-pathological investigation of the pneumonic pa-

tients revealed lungs with soft eonsistency, which on the mieroscope displayed aceu-
mulations of giant cells or pnewmonia without hepatization. The more abundant
lympho-poly-morphonuelear infiltration is a basic peeuliarity with the aged, as
against the lack of fibrin produetion. Areas with tissular neerosis were noticed at
the level of the pneumonic or broncho-pneumonie foei. Numerous epithelial  meta-
plasias and abundant muco-purulent exudate were notieed in the bronehia,
associated with the desquamation of the epithelial eells and lvmphopolynuclear
detritus. :
A positive diagnosis was difficult, particularly in the preexisting pulmonary
alflictions, because of cither an exacerbation of the ehronie disease or an acute
superadded process. The diagnosis was based mainly on laboratory lindings and
radiologic examinations.

In 44 cases (19.59,) the remission was normal with restitulio ad infegrum.

In 109 cases (43.7%;) the remission was slow, lingering from one to 4 months,
FECIITCNCES 0ECUrring.
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In 36 cases (16%) the disease, particnlarly when bronchial, beecame ehronie.
Among Friedlinder patients, mortality reached 302, The total wortality figure
wis: 2195,

The complications which oceurred were:

a — pulmonary:

— suppuration (11 cases, 4.9%,)
— abseess

b — plenral:

— para- or metapnewmonic pleural reactions (28 cases, 12.4%;)
— eneysted plearisy (21 cases, Y.89,)
¢ —hronchial (19 cases, 8.3%,)
d — cardiovaseular (34 cases, 15%,) among which:
— aeute myoeardial decompensation (32 eases. 159,
— thromboembolism (2 cases)

e — renal (7 eases, 31%)
— acute renal failure,

Complications oceurred in 59.69, of the cases.

The associated diseases were noticed to worsen the condition of elderly pa-
tients with acute pneamopathy.

Both during and subsequent to the control of the acute pneumopathy, the
patients with eardiovasenlar failure presented decompensation phenomena which
required special steps for rehabilitation.

Table 2
Medication administered No. of o
cises

Antibioties 220 1o0e,
Mucolyties and fluidifinnts 226G
Bronehodilators 171
{.'m’(il:uth(-r.'lp_\' i
Cardiotonie agents 17k | BRaY,
Vasopressor, cardine and respiratory
analeptics 108 48,00,
Heparin 11 8.0%,
Dinretics 78 45,00,
Vitamins and reinforcing drogs 147 G000
Symptomatic agents 294 oo,
Insulin, hypoglyeemiant sulfonamides 8 3.19,
Postural drenage 87 BR.69)
Diet with hydroelectrolytic additives
(- Ca, CIK) (—NaCl) 178 76.059,

The therapy of choice was based mainly on antibiotics, because of the virus-
bacterial pathogeny, the decreased resistance of the aged and the superadded
pathology. (Table 2).

The therapeutic approach was changed whenever the progress of the disease
was not favourable or the antibiogram peinted ont a common flora demonstrating
the inefficacy of the approach. The discrepancy was noticed between the antibio-
gram and the clinical evolution, which supports the mierobial polymorphism in
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the acute pneumopathy. Mention should be made that the antibiotic therapy was
maintained (3 weeks on the average) even if we were tempted to discontinue the
treatment becanse of the favourable elinical evolution. The mucolytics and fluidi-
fiants were largely used in order to change the bronchial seeretion, because of the
defective expectoration in the aged and to avoid the worsening of the respiratory
failure. Because of the same reason we used the bronehodilators in order to control
the bronchospastic component. The cortieotherapy was used with great eaution.
because of the diabetic and hypertensive patients ineluded in our group and also
because of poor cortisone tolerance in the aged. Cardiotonic agents and respiratory
analeptics were extensively used even in patients who had not needed cardiotonic
agents previously.

Intermittent oxygen therapy and bleedings were used in patients with severe
evanosis considering the polvglobulinemia of the cardio-respiratory failure. Heparin
was used in a few cases in injections with 1000 u, one ampoule every 2 days. in order
to control coagulability disorders.

Taking into account the speeific metabolism in the polydeficient aged pa-
tients, hydro-electrolytie, lacking in sodinm and rieh in potassium chloride, dietary
additives were included in the therapeutic schedule.

The aged institutionalized at the Home of the Institute and subjected Lo
Gerovital H; treatment displayed a higher resistance to respiratory infeetions
during the epidemics, the clinieal progress of the discase was more favourable and
mortality lower [1, 21].

As concluding remark, acute pnenmopathy in the aged represents one of the
most important chapters of clinieal geriatrics, because of its high ineidence,
seriousness, complications and high mortality.

Therefore, prophylactic steps should be taken, such as: well-balanced life-
style, avoidance of polluting factors, of crowds during scasonal epidemics, asiduous
physical exercise, as well as increase of unspeeific immunological resistanee. by
vaccination and biotrophic treatment.

Résumé. On & étudié un nombre de 226 malades dgés entre 61 et 96 ans, avee pneumopathies
aignes ; 23,49 du total avaient normalement vieilli, tandis que 76,69, présentaient un vieil-
lissermnent accélérd. Ces derniers présentaient an moins 2 — 4 associations morbides, avee prédomi-
nanee des maladies broncho-pulmonaires chroniques, cardio-vasculaires, diabéte, éthylisme, ete.

Les signes cliniques ont été earnetérisés surtout par toux i expectoration muco-puru-
lente, fitvre modérée on méme sans fitvre, algies thoraciques et lencocitose. Du point e
vie fonctionnel on a constaté chez 35%, des sujets une insuffisance respiratoire o cardio-
respiratoire grave.

D point de voe bactériologique on a mis en {vidence la prédominance dune flore
viriable non caractéristique, qui vient préciser 'étiologie mixte viro-hactérienne.

Du point de vue radiologique on & remarqué surtout les broncho-pneumonies disseé-
mindes, la pneumonie franche n'étant signalée qu'a un nombre réduit de sujets,

On o constaté une friquente discordance entre la dominance et la persistance de l'us-
peet radiologiqne vis-d-vis de celui clinigue.

L'incidence des aspects graves a ébé de 35,17, I'évelution trainante et avee récrnides-
cence chez 43%,, avee complications pleuro-pulmonaires, cardio-vasculaives, rénales, efe. chex
29,8%, des sujets.

Le pourcentage de la mortalité a été de 179, le groupe de polymorbidité ayant une
certe prédominance.

Du point de vue anatomo-pathologique, le caractére prédominant des pnenmonies
pour les sujets décéddés — réside dans les cellules gigantesques sans hiépatisation.

La thérapie appliguée a été complexe, au premier plan se situant les antibiotigues,
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les mueolvtiques, les fluidifiants, les analeptigues, les cardiotonigues, les bronchodilatatenrs
tout en assurant une ditte avec apport hvdrodclectrolyvtiqne et vitaminique appropric aux carens
ces iles sujets Agés.

Une évolution clinique favorahle, et une mortalivé diminnée ont été mises en évidence
chez les snjets traites & Gerovital .
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THE STUDY OF CORTICAL ELECTROGENESIS IN AGED HUMANS
F. SACERDOTEANU, €. BALACEANT, G. APOSTOL
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Bucharest, Romania

Summary, In order to obtuin data of comparative value rosarding the differonee between
a healthy normal adult and a subject ineluded in any of the age decades above the adult
age, useful in estimating the evolution of a normal process of nervous system ageing, sisty
nine subjects were grouped according to age decade into 4 lots: lot I 15 subjeets as control
(aged 22 —44 vears), lot 11 22 subjects (aged T1—80 vears), lov I 27 subjects (nged 8190
vears) and lot IV 5 subjects (aged 91 —100 vears).

EEG was carried out under the basal condition requireid for reeording the alpha rhythm.
The mean amplitude and mean frequency values of the EEG tracings were computed, noting
as positive the tracings whose response to intermittent light stimulation coincided to the
vilue of the mean frequency of the EEG trocings. Whenever the subjects” age allowed it,
16 alterations were also studied using the hvperpnea activation test for 3 minntes,

The evolution of the normal process of ageing presupposes:

1. A decrease in the mean frequency wvalue of the EEG fraving. from 105 o5 ta
B0 08,

2. A dichotomie process of the mean amplitude evolution of the EEG tracings irom
S50 mieroV  either towards hypovoltage, as in most cases, or towards slichtly higher values
than the adult mean (over 50 microV) s encountered in some of the cases,

3. A more or less marked decrease of the response to intermittent light stimulus and
to the |1_\'pi-rpnr.1 test.

In earlier works carried out on a relatively large number of subjects we re-
ported the fact that the alpha rhythm in the healthy adult individual shows varia-
tions in its most important parameters, such as frequeney and amplitude [5]. In
the same works we were also reporting that the variations in frequency come with-
in the range of a Gauss type of eurve with a maximum of 10—11 ¢/s and 8—9 ¢/s
and respectively 12—13 efs the lower limits.

From a statistical standpoint the large number of normal cases (over 607
are situated at the top of the slope, the frequeneies corroborated by the amplitude
of the EEG traces showing, in most cases, the presence of normovoltage within
the range of 40 to 70 microvolts (mean amplitude 50 microvolts) [3).

In order to obtain data of comparative value regarding the difference hetween
i healthy normal adult and a subjeet included in any of the age decades above the
adult age, useful in estimating the evelution of a normal process of senescence,
we also undertook a number of studies demonstrating from a statistical view the
distributions of the mean values of the alpha rhythm frequencies in relation to
agce. This enabled us to notice that most of the alpha rhythm frequencies at advanced
ages (80—90 years) come within the range of 8—9 ¢/s which gives a different eurve
than the one plotted for the adult. This made us subdivide the alpha rhythm into
several eompartments: (i) slow rhvthm (89 ¢/s), (i) fast rhythm (1213 e/s)
and, (i) in-hetween these two extremes a medinm rhvthm (around 105 ¢/s). As a
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result of this subdivisioning we were able to notice that the highest incidence of
slow frequencies oeenrs in advanced age decades, a fact that entitled us to consider
it as a normal feature of the senescence proeess.

Using hyperpnea as a test for alpha rhythm reactivity we found that unlike
the normal adult valnes where the amplitude inereased np to 209, of its initial
vitlues. the evolution of the senescence process leads, as a rule, to the attenuation
of thiz reactivity.

The present work attempts to explore on a group of subjeets believed to
underzo a normal seneseence process, the cognitive value of the response to inter-
mittent light stimulation (ILS) in order to earieh the pieture of the physiological
modifications due to the senescence proeess.

MATERIAL AND METHOD

Sixty nine subjeets were grouped aceording to age decades into 4 lots as
follows:

Lot 1 15 subjects intended as controls (aged 2244 years)

Lot T1 22 subjects (aged T1—80 vears)

Lot 111 27 snbjects (aged 81—90 years), and

Lot IV 5 subjeets (aged 91100 vears),

Electroeneephalography was carried out with the aid of an  8-channelled
Mingogral Junior Siemens Elema, the subjects being placed in a dim lighted cham-
her and under the basal conditions requested for recording the alpha rhythm. LS
was performed with the aidof a stroboscope placed at LD m in front of the subject
and provided with a photostimulator of the type Officine Galileo R 79 C,

The eleetrodes were placed on the sealp aceording to Jasper’s method (1958)
nsing the 10—20 international systent. The electrodes were connected to two stan-
dard programs.

The mean amplitnde and mean frequency values of the EEG tracings were
computed according to Goldstein and Beek’s method [1] as modified by Racotta
[2] noting ag positive the tracing whose response to ILS coincided to the value of
the mean frequeney of the BEG tracing. Whenever the subject’s age allowed it,
EEG alterations were also studied using the hyperpuea activation test Tor 3 minutes.

RESULTS

The results are set forth in Fig. 1 showing the EEG mean frequencies of the
3 age-groups as against the control lot. [nspvctlun of the panels reveal a graded
deerease in values from 879, in controls having a fast alpha rhythm down to 207,
reached by subjects aged 91—100 vears.

As coneerns the slow alpha I'h\ thin compartnent (89 efs), it was noticed
an aseending distribution in the agvd lots with values ranging from 27% to 60",
as against the 09 in the control lot.

Figure 2 displays the evolution of the mean amplitude of the EEG tracings
in the age groups. The evolution of the values in the groups with mediovolted and
hypovolted amplitude within each lot seems to us of significance. Thus, the gronp
with middle voltage amplitude representing 53.49, in the controls evolves to-
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wards values of ouly 20%; in lot IV whereas the group with hypovolted amplitude
representing 269, in the controls, evolves towards 60°) in lot IV,

LA
221 slow dlpha riythm (8-9¢/5)
o E=3 alpha rhythm (8-12 e/s)
b fast aipha rhythm (12-13 ¢/s)
80!
@ 1
o
P %
2 50- /:
0 / 77
| 7 7
7N/ 7 -
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N | '_',/-&.‘j/ /\ /y/
2045 | 71-80 91-100 T years
Fig. 1. — Evolution of the mean frequency of the EEG tracings in various

aAge-groups.

At this point it is worth mentioning (see later comments) that the group of
normovolted amplitude of the EEG tracings has an ascending evolution of 13.4%,
in lot I and reaches 22,29 in lot ITL

7 Marked hypovoltage (5 pv)
Hypovoitage (5 uV-25p¥)
Madium voltage (25uV-40 V)
EZ2 Normal voltage (40pV-70 V)

P,

777
NN

Z
L

N %% .-
__l 91-100 _J years

As concerns reactivity to ILS we noticed a tendency towards progressively
diminished responses in relation to age, down to complete disappearance. This was
objectivized both for the potential amplitude and for the response within frequency
band adequate to the alpha rhythm.
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DISCUSSIONS

The normal EEG changes in the ageing process have been objectivized in o
number of studies (Hubbard et al., cited in [4]. Verdeaux [4]. Sacerdoteanu [3].
Most of the anthors agree that it is extremely difficult to deteet the pathologie event
oceurring in carly stages and there is a chance that the EEG alterations encoun-
tered in various diseases, such as ehronie cerebral circulation disorders, respiratory
disorders with subsequent hypotoxie phenomena, evolutive neuropathies. ete.,
be superimposed on normal senescence,

It is neeessary therefore that the EEG examination be as complex as possihle
by following up various parameters (mean frequency and amplitude of the G
tracings, the morphic index, the response to hyperpnea, and to [LS) in longitu-
dinal studies. for comparison of the data with the ones obtained carlier.

It is also worth pointing out that in later EEG studies the weight should be
placed on the evolution of the seneseence process on the basis of the EEG tracines
obtained from posterior derivations, such as Tp—P; P—0: C—0. whose muodifi-
cations seem to be more significant than the rolandic derivations (the Mu and the
rolandic rhythm) that show nensignificant changes.

As concerns the finding that the group of patients aged 81—90 vears show
a somewhat different evolution, i. e. inerease in amplitude with advancing age, «
possible explanation would be the intervention of a natural selection process which
helped those individuals who enjoyed better health (including the nervous system)
to become long-livers.

CONCLUSIONS

The evolution of the normal process of senescence presupposes:

1. A decrease in the mean frequeney value of the EEG traeing from 105
¢/s to 8.5 cfs.

2. A dichotomic process of the mean amplitude evolution of the EEG trae-
ings from 50 microV either towards hypovoltage, as in most cases. or towards
slightly higher values than the adult mean (over 50 microV) as encountered in
some of the cases.

J. A more or less marked decrease of the response to intermittent light sti-
mulus (ILS) and to the hyperpnea test.

We appreeiate that the Finding of the present study may be utilized in defin-
ing some criteria for biologic ageing. cspecially as concerns the eentral nervous
system.

Résumé. Afin d'effectucer une étude a valeur comparative entre Padulte normal et sain ot
les sujets encadris en différentes décades d'ige supéricures & ige de Padulte, dans le but
de déceler des différences spécifiques de 'évolution d'un processus de sénescence normale,
i sujets furent divis 1 plusieurs groupes comme il suit: 17 groupe 15 sujets témoins
(22—44 ans); I1¢ groupe 22 sujets (71 —80 ans), 111e groupe 27 sujets (81 —90 ans) et I\Ve
gronpe 5 sujets (91 — 100 ans).

Les électro-encéphalogrammes ont été effectués en respectant les normes de base ponr
enregistrer le systéme alpha. Nows avons calewlé Ja valeur de Pamplitude moyenne et de
la fréguence movenne des traeds Hectro-encéphalographiques, considérant comme positif fe
tracé electro-enciphalographique dont In réponse anx signaux luminenx intermittents a coin-
cidé avee fa valenr de la fréquence moyenne du tracd. Dans le cas oht Pdge du sujet nous
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o permis, nous avons étudié aussi les wodifications deetro-encéphalographiques dues an
test d'wetivation & Uhvperpnée pendint 3 minutes,

L'évolution des processus normanx de sénescence suppose:

L. La baisse de ‘n valeur de la friquence movenne hn tracé de 105 cycles/seconde @
=5 oveles/secondde.

2. Un processus dichotomique 'évolution de Pamplitude moyenne des tracés de 50V,
soit vers un hypovoltage, situation rencontrée dans la majorité des cas, soit vers des valeurs
ligérement supérienres i L movenne de Padulte (plus de 50 V), situation plus rarement regcontrée,

4. Une diminution plus ou moing aceentuée de la réponse aux signany lnmineux infer-
mittents et du test & Phyperpnée,
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A RELIABLE METHOD FOR FREQUENCY AND AMPLITUDE
ANALYSES IN ROUTINE ELECTROENCEPHALOGRAPHY IN MAN

. BALACEANU, G. APOSTOL

The Natwonwal Instilule of Gerontology and Gepalres,
Bucharest, Romawin

Summary. EEG changes during human normal ageing may be studied vsing rugged electrodes
which have a great reliability. The EEG tracings are statistically processed taking two sizni-
ficant EEG parameters: frequency and amplitude, and using the planimetric method which
15 preeise, simple and economical. The data obtained are analysed in a tridimensional Carte-
sian reference space which allows a grnllhic present:ltiun of the EEG “i‘.ing process. A vk
index of normality is used to detect possible pathologic processes overlapped on the azeing
Bhes,

Cross-section and especially longitudinal studies of the neuraxial ageing
process necessarily imply the study of cortical electrogenesis. Interpretation of
the EEG tracings is, however. extremely diffieult as long as there are cases that
can not be framed into a clear pathology.

EEG analysis of the ageing process implies in the first place a comparative
study of the tracings obtained in vigil rest state. The parameters that have to be
taken into account are the frequency and amplitude of the alpha rhythm. Yet,
the ageing process imposes variations of these parameters within somewhat re-
stricted limits. In order to show these variations it is necessary to use certain re-
cording techniques of great reliability and methods for processing the standardized
data so as to allow comparable results, especially in longitudinal studies (on the
same individual).

Eleetrodes. Tn order to reduee the artefacts that may influenee considerably
the EEG tracings it is necessary a elose appliance of electrodes to the surface of the
sealp skin. The best suited for this purpose seem to be the rugged electrodes (Fig. 1)
that can be applied using either bentonite or eollodium paste (Fig. 2).

The rugged eleetrodes are pliced on the skin using the 10—20 international
svstem (Jasper 1958) so that the resistance of each clectrode should not exceed
10 k€. The eleetrodes in our study were connected to a Mingograf EEG Junior
Siemens-Elema as indicated in Figs. 3 a and 3 b. As results from Fig. 3 a, the
analysis of the alpha rhythm is made uging the C,—P; P,—0, and C,—P,,
', 0, leads, and integration of these leads may be compared to the Cy— 0, and
(', 0, leads shown in Fig, 3 h.

Statistieal processing. In our studies the EEG tracings were obtained nsing a
0.3 time constant, a filtration 15 and a base recorder gain of the 50 microV,
V = 10 mm, 30 mm/s paper rolling speed.

. The tracings thus obtained were statistically proeessed through the plani-
metrie method (Raeotta, 1968) [1] for evaluation of the mean frequency and ampli-
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fude. This method seemed most snitable as it haz an aceeptable degree of accuracy
and is less expensive, The procedure is to seleet a tracing segment, (the one used
in the analysig) 150 mm long which is the result of a 5 see run (limited in Fig. 4

- Seheme

D
i 50 v
1s
Fiz. 4. — An example for computing the mean amplitude of the EEG tracings. The AD and

the EEG waves
animetered,

cnents encompass a d-sec aroa, MM = medial line ; the dotted line joinin
represents the perimeter of the sarface (the lined space) which is to be |

between AB and CD). This segment is divided into a superior and an inferior compo-
nent by a horizontal line (MM in Fig. 4) as near to the isoelectric line as possible,
The surface covered by the EEG waves is measured in mm? using a planimeter and
delineated by a contour joining the peaks of the waves (the lined surface in Fig, 4),
The 8 value (in mm?) of the surface thus obtained is divided by the length in seconds
of the analyzed segment [5] multiplied by rolling speed in mm/s of the paper. This
vields the mean amplitude in mm (3, mm) of the tracing under congideration
aceording to the formula:
ol
530

In order to obtain the mean amplitnde in mieroV (M4 mieroV') it is eonsi-

dered 10 mm equals 50 mieroV. This vields an equivaleney relation:

My mieroV = My mm -5

= M mm



168 C. BALACEANU, 6. APOSTOL 4

In order to obtain the mean frequeney My the waves are connted either above
or below the medial MM’ line. The number <N of waves obtained is divided hy
the length (in seconds) of the segment according to the formula:

Mgy= Njb

Characterization of the tracing is made by using a system of Cartesian coordi-
nates in which the M, is plotted on the abseissa and the M4 (in mieroV) on the
ordinate (Fig. d).
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delto | thetao ~alpha | beta rhylthm
slow fost
FREQUENCY cClSs
Fig. 5. — Table showing M4, Mg and alpha rhythm morphism in an idesl case,

In a longitudinal study, characterization of the tracing for each subjeet may
be done using a tridimensional Cartesian svstem which contains in addition. the
time dimension indieating the successive moments (14 vr.. 1 vr., 5 vrs., ete) selected
for comparative analyses of the recordings.

In this way, one may obtain eurves that express in the abstract space of the
courdinates the cerebral ageing process ag it is reflected at the EEG level,

It is worth mentioning at this point that the healthy adult shows an alpha
rhythm frequency limited between 10—10.5 ¢/s and a mean amplitude (in the pa-
ricto-oceipital leads) around 50 microV as results from the available statistical
studies,

Beginning with the age of 60 a graded decrease in frequency down 1o 8 2.0
¢fs for the 80—90 age decade accompanied by a slight decrease in amplitude (30—
40 microV) has been noticed.

Besides frequency and amplitude other elements of the EEG tracings, such as
morphologic characteristics, the dynamies of the response to hyperpnea, and to
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intermittent light stimulation. ete. may also be analvzed. This more complex ana-
lysis shows that with advancing age there is an inereased lateney.

bh. For statistical processing of the EEG data we have also used an index of
normality (k) defined by the relation:
M

M microV

The value of this index (k) for healthy adults varies between 1A43-—5.00.
As Fig. 6 shows, any alterations of k are of pathological significance.

&

diffuse disorders, mchemic broin desease
cerebrol ctherosclerosis, encephoiifis

infrocronicl hyperiension, ocute infoxicotions irritolive pecis, exiremely
como, ele small locchzed injuries
008<k<07 k—=400
“ Ve
N 70r e = |
\ o=
™
el
g
1 1 ) IS I
5§ 1 N 2 Bk _
e
- -
superficiol fumorsl processes, neurclic syndrome
exira- ond subdurol hemotomas, k—=1800

somelimes showing lock of nervous
subsionce in the orea
k02

Fig. 6. — Valne of the & index.

In space-replacing lesions (tumors, hematomas) involving the cortical areas
the k index varies around 0.2, This expresses the fact that at the level of the damage
the frequency (the delta rhythm) and sometimes amplitude of the BEEG tracings
are also reduced.

In diffuse cortical disorders (toxie, inflammatory, hypoxie, especially in eere-
bral atherosclerosis) the © index decreases to values ranging within 0.08—0.7.

In irritative cortical processes on the contrary, the k index may reach values
as high as 4.00 (due to a considerable inerease of the frequency. the amplitude
ol the waves reaches a hypervoltage value of 150—300 mieroV).

In neurosis, due to the flattening of the EEG tracings (decrease in ampli-
tude) and the increase in frequency, the b index rises considerably (reaching a
valne of 180),

In the ageing process the k index does not change significantly, which means
that the process takes place within normal limits, When these limits are exceeded. the
e values are able to point ont a pathologie factor superinposed on the normal ageing,

CONCLUSIONS

1. Longitudinal studies of the EEG changes during normal ageing may be
successfully accomplished by using the rugged eleetrades which offer a greater
reliability.
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2. The EEG tracings are statistically processed taking into account the two
main EEG parameters, i. e. frequency and amplitude,

3. The planimetric method is used both for its greater degree of aceuraey
and its simplicity and inexpensiveness,

4. The data obtained are analysed in a tridimensional Cartesian reference
space which allows graphie representation of the ageing proeess by LEG recordings,

a. Use of an additional factor, the & normality index allows to pinpoint patho-
logic processes associated to normal ageing.

Résumé. Pour Uétude longitidinale des modifieations flectroeneéphalographiques an conrs
dn vieillissement orthogire humain on préconise emploi des électrodes du type « rnzged o
gui ont une grande fiabilité,

Les tracts sont statistiquement traités, en ébwliant les denx paramitres significatifs
e Uélectroencéphalogramme; la fréquence et Tamplitnde, On utilise ln méthode planimétrique,
aussi bien ponr son degr (Pexactitude, que pour son carnetire simple et éeonomique. Les don-
niées obtenues sont analysées dans un espace de véférence cartésien tridimensionnel permettant
la représentation graphigue du développement du processus de vieillissement électroeneéplia-
Ingraphique, On otilise un indice de normalité « ko, permettant In détection de cortains proces-
sug patholozioues superposes au proeessns de vicillissement.
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SCIENTIFIC LIFE

The following national or regional seientifie events of the year 1979 were held in Buela-
rest, nnder the aegis of Acad. Ana Aslan M.D., 1.Sc.:

1. The Romanian Gerontological Days (May, 1979), organized by The National
Institute of Gerontolozy and Geriatrics in collaboration with the Academy of Medical Sciences
enjoyod the participation of more than 300 Romaman zerontologists and -tpi'('mlu-tu from other
related branches.

The programme included: G reports, 15 coreports and 77 scientific communications.

The general report was an extensive presentation of the progress achieved by Romanian
-'enmlulugmﬂ and geriatric research since Illie founding in 1952 of the Bucharest Institute
of Geriatries, which in 1974 became The National Institute of Gerontology and Geriatries (N1GG).
Emphasis was placed on the fact that the three directions of research in this field, started
in 1958, ie. the biology of aging, clinical and sovial zerontology, lie at the hasis of madern
gerontology and geriatries.

The results of the therapy with Gerovital Hy and Aslavital, the produets elaborated
I:'.' Aead. Ana Aslan, Imw' promoted the development of Romanian and foreign gerontologiesl
(| weriatric researches; the prophylasis and therapy of old age and chronic degenerative
|i|i~ ases as well ag the |1rniun°uu1m of the active life-span have been proved. Numerous resear-
ches carried ont in the Institute, in this country and shread, proved seientifically the effects
of the biotrophic therapy with Gerovital I, and Aslavital. The pharmacologic al properties
amd mechanisms of action of the biotrophie substances on the aging process have bheen sin-
ied. At present, the treatment with these substances is applied in 144 gerontological centres
Iront industrial enterprises in Bucharest and throughout the country, in the geriatric consulting
rooms of territorial polyelinies, in the pilot station, polyelinies and clinies for foreign patients,

The Tnstitute has clinieal seetions in Bueharest and in the main resorts of the country ;
they have 1300 heds for the geriatric treatment with Gerovital 11, and Aslavital, applied to
foreign patients, The original Romanian products are exported in more than 45 eountries;
they have been approved in another 16 countries.

The researches earried out in the Institute have alse been direeted towards the stdy
of age eriteria, premature aging and longevity, chronic degenerative diseases related to the
aging process, mechanisms of aging and mechanisms of action of the biotrophic substances,
medico-sovial assistance for the agml

The report on the researches in the biology of aging presented an overview of hypo-
theses and already known mechanisms of nmluc'HI\Lr, cellubar, tissular, organie and organismie
aging in the light of the current concepts on programmed or error theory of aging as a result
of the setion of certain endo- or exogenous factors in nueleie acids and prnlmn wnrheqls for-
mation of erosshindings, int ication of anteimmune reactions, decrease in ‘the immune
functions, aging of intercellular and binlogical membrane matrix, inerease in MAO aet
Enip was Juid on the eontribution of Romanian researchers to the better nnde L
nf 1t x proeess, All the researches are consistent with Ana Aslin’s concept of aging as a
|l\~nnphu- ‘erneralized process due to multiple mechanisms.

The ecoreports and communications dealt with the main mechanisms of aging in the
light of modern interpretations. They also presented researches in geriatrie pharmacology which
make a valuable contribution to the understanding of the mechanisms of aging and of the
mechanism of action of Gerovital T, and Aslavital.

The veports and most of the communications on clinical gerontology pointed ont the
efficacy of Gerovital Hy and Aslavital therapy in the prophylaxis of the aging process and
chronie degenerative diseases.

An 1n-1l\ dis was made of the importance of ehanges occurred in the immune sysiem,
with emphasis on aggressive autoimmune phenomena,

The asynchronous aging in different components of the vascular system was underlined
as well as the development of adaptative and compensatory mechanisms with stress on the
clinival amd therapeutic peenliarities of myocardial infarction and thromboembolic diseases,

The biochemical, morphelogical, psvehologieal and clinieal aspeets of nenraxial aging
were analyged. The peculiarities of endocrine diseases hormonal biorhythms in Ehe aged
were also pointed out, with special reference to climacterinm.
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The acute pulmonary pathology in gerintries was presented in terms of elivieal, radio-
logical, t'unrtinml and therapeutic particularities,

Other researches dealt with the homeostasis and thrombosis in the aged in the context
of interrelationships between physiologic aging and age pathology.

The report on social gerontology defined the concept of social gerontology as an inte-
zral part of the multi- and interdisciplinary aspeet of gerontology: emphasis was placed on
the medico-social and psychosocial aspects of the aging proeess.

The coreports and communications revealed in detail the breadth and depth of the
sovial involvement in gerontology, among which mention should be made of:

1. The need to continne and extend researches in social gerontology in two main diree-
tions: a) the study of the health status in the active and retired aged population at nationu
level; &) the development of differentiated gerintric medical assistance (more gerontologicul
points, gerintric consulting rooms, new geriatrie departments and centres for seriatrie
recovery), i

2. The need to continue and extend the study of the possibility to have the aged taken
care of in their own families, elaboration of active life patterns for the retired population in
order to facilitate their social integration, means of improving the personal ;uur social hehs-
viour of the aged.

Taking into acconnt the continuouns increase in the aged population of Romania ade-
quate steps will be required for ensuring the health of the aging and the aged population.

In conclusion, the synthesis, communications and discussion peinted out the main
directions in the progress of modern Romanian and foreign gerontology, with emphasis an the
original contributions of Romanian gerontology, the most important of which is Acad. Ana
Aslan’s biotrophic treatment with Gerovital Hy and Aslavital as well as the steps taken for
the extended prophylaxiz and treatment of premature aging and chronie degenerative diseusos,

The curvent directions in Romanian zevontological amd geriatric applied researches open
the prospect of medical contributions to reaching the main objectives: the prolongation of
the active life span and the improvement of the health status in the aged population,

2, Round table on Gerontoprophylaxis in the indostrial enterprises Irom  Bucharest,
organized on Aead. Ana Aslan’s initiative, with the participation of physicians from 15 indus-
trial enterprises, representatives of the Ministry of Health, physicians and other membors
of the staff,

Four papers were presented, followed by disenssions.

The paper entitled ** Role of the prophylactic cheek-up in maintaining and promoting
the health of the aged; the efficiency of the prophviaetic therapy with Gerovital Hy and
Aslavital in preventing premature aging”, discussed the concept of gerontologieal prophylactic
check-up and the medico-social steps taken by the lnstitute in order to promote the health
state of active elderly workers (aged 45— 62 yvears) from the industrial enterprises of Bucharest.

The objectives of promoting a normal or almest nermal aging rhythm can be reached
by means of the gerontological prophylactic check-up. A good health implies the complete
siervey of the funetional capaeity, a number of recommendations aimed at preventing the onset
of chronie degenerative diseases and prolonging the active life-span, training for retirement.

In our country, Acad, Ana Aslan hag elaborated and applied an original gerontoprophyv-
luetic method for workers aged 45 and over, based on the use of the biotrophic therapy with
Gerovital Hy,

At present, this method is applied in Romania in 144 gerantoprophylactic centres, orza-
nized in industrinl enterprises throughont the country, which include over 16,000 work

The *‘energizing” effect of the biotrophic therapy in the active elderly, strengthon
their bialogic potential, ma is their working ca and prolongs their active life-spun,
This results in deereased morbidity with temporary work ineapacity, the number of sick-leave
days dropping by 889 as against the vear prior to the applieation of gerontoprophyvlactic
method, ereased resistance to diseases.

The paper entitled © Researches in the mechanisms of action of Gerovital Hy'™" reviewed
researches carried out at the NIGG, in other institutes and abroad on the mechanisms of action
of the biotrophic produets elaborated by Avad. Ana Aslan. Gerovital 1y was proved to lave
several mechanisms of action, concordant with the mechanisms of aging,

It was pointed out that, at cellular level, Gerovital Iy activates oxidative phospliorv-
lation, in therapeutic doses stimulates the aerobie res I iminishes the activity of some
lvsosomal enzymes, stimulates DNA synthesis, inhibits monoaminoxidase activity (Bucei,
MacFarlane, Hrachovec), stimnlates eellular regeneration, prolongs the life-span of culture
postmitatic vells and inereases the number of generations in a passage (Officer). The ultrastruc-
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turgl examination carried out by Ana Aslan and coll, pointed out the improvements induced
by (ierovital Hy in nuclei, mitochondrin and the eytoplasm.

The paraclinical investizations of elderly subjects, or those with chronic degenerative
diseages, pointed out that Gerovital H, indoces: the increase in sernm total proteins; the
decrease in serum cholesterol, beta and gamma-globulins, the increase in hemoglobin and hema-
toerit values, improved ESR. Electroencephalographic studies pointed out the inerease in
amplitude and frequency of the alpha rhythm. The nervous CﬂnI[|lI|'Ti(I!l speed as well as the
muscular strength increases. The KOG revealed the alleviation of coronary irrigation distur-
banees. The inerease in oscillometric indices and significant alleviation of peripheral cirenla-
tory disturbances was pointed out in the limbs, particenlarly in arteriosclerosis.

From the immune standpoint, the treatment with Gerovital Hy and Aslavital stimu-
lates the defense mechanisms of the organism, among which phagoeytosis, eoloidopexia, lym-
phoeyte functions.

Mention was made of the researches in Aslavital mechanisms of action in atheroscle-
rosis, carried out on subjects with thrombophilie disturbanees in whom the treatment indueed
a decrense in the number of cases with plasma hypercoagulability, hypefibrinelysis, thrombo-
eytie hyperfunction and increased thromboeytie thrombodynamie activity.

The authors emphasized that the use of Gerovital Hy and Aslavital therapy since
the age of 40 —45, deluys the process of aging and prevents tr'le onset of chronic diseases or
complications, thus resulting in the prolongation of the active life-span.

All these data are the scientific basis of the gerontoprophylactic action started by Aead.
Ana Aslan since 1955,

The paper entitled *“The role of Gerovital T, and Aslavital therapy in neuropsychic
diseases induced by professional overstress” emphasized certain peculiarities of aging in the
nervous system, resulting from:

— the postmitotic character of neuronal senescence:

— coordinating (or determining) the role of homeostatic, ecologic and socinl adaptation ;

- great sensitiveness of the nervous tissue to numerous risk factors, particularly in
professional activity; ‘

— special implications of the social faetors, particularly in the rational organization
of work.

Two aspects should be investigated in psychological aging:

1) aging at the level of material structures and energetic processes occurring in the nervous
tissue, and

2) aging at the level of informational phenomena occwring in the encephalon,

The first level involves the usual prophylactic steps specific to the prophylaxis of somatic
senescence, particularly professional noxae and work conditions. The hygienic and dietary
steps should be taken into consideration, in order to rule out or diminish the effects of the
risk factors. Starting with the age of 45, besides hygienic steps the prophylaxis is recommenil-
¢d with the biotrophic therapy, according to Ana Aslan’s method based on Aslavital and
(or) Gerovital H;, therapy which has heen applied since 1954, in and ountside the Institute
in collaboration with C. I. Parhon. It acts at the level of the nervous system: as acetyl-
choline precursor (it decreases with age as a result on neuronal loss); as activator of the cate-
cholamine subsystem (which decreases with age as a result of monoaminoxidase inereased
setivity): improves the cerebral flow ; has a general biotrophic effect on the cell systems (neu-
ronal and probably neuroglial).

Prophylactic psychosocial steps should also be taken, aimed at rling ont the over-
stresses and psychic tranmas.

The paper entitled **Stage results regarding the organization of gerontoprophylaetic
actions. Suggestions and steps to be taken during the next stage”, presented the results
obtained in the organization, guidance and coordination of gerontological points from the
industrial enterprises of Bucharest, on problems of gerontoprophylaxis.

Based on the methodology elaborated by the NIGG of organizing gerontoprophylactic
actions in tho dispensaries of different enterprises, the medical staff and researchers selected
some groups of hard workers, workers displaying premature aging phenomena and suffering
from chronie degenerative diseases. Camprex gerontoprophvlactic steps were recommended,
s “I;el!i as the biotrophie therapy with Gerovital Hy and Aslavital, aceording to Ana Aslan's
method,

Based on the experience accumulated and the resnlts obtained between 19761979
in the organization of gerontoprophylaxis in the industrial enterprises from Tucharest, the
;luthnrz suggested the steps to be taken during the next stage, among which mention should
e made of:
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— extension of gerontoprophyvlactic actions in heavy industry enterprises from Bueha-

rest, partienlarly in the departments with hard working conditions;

araanization of a model gerontoprophylactic point which should become o pilot sta-
tion of NIGG;

organization of prophylactic gerontological congultations given by the plysici
of NIGG outpatient unit. Special attention will be given to the aged workers from noxious
departments, in order to detect the onset of chronie dizeases:

— introduction of problems of gerontoprophylaxis us subjects of sanitary training, por-
ticularly those related to the hygiene of work, nntrition, sleep, leisure, retirement,

Enterprise physicians emphaszized the peenliar interest of the workers ineluded in the
serontoprophylactic action, due to the positive results vielded by rthe prophviaetic gerontolo-
gieal consultations and the administration of Gerovital Hy and Aslavital treatments, Because
the biotrophic drugs were given free of charge by the Institute, a larger number of aged work-
ers were ineluded in the treated groups; thus, the efficacy of the gerontoprophyiactic setion
inereased. This vielded the following results:

— decrease in the number of temporary work ineapacity down to (44 per person year:

- drop of arterinl pressure in hypertensive cases:
fewer angina crises;
alleviation of ingomnia;
significant  alleviation of polvarthrosis pains:
inerensed resistance to different infections;

— improvement of the general health condition, inerease in the working capacity

— inereased work economic  efficiency.

At the end of the debate, the enterprise physicians emphasized that gerontoprophyluctic
actions should be extended not only in the industrial enterprises of Bucharest, but thronghout
the country: suggestions were advineed to emsure an inereased efficiency of the steps
tiken.

ans

8. “Longevity in relation to environmenial factors and aze pathology™, nutionul
symposium, organized by the National Institute of Gerontology and Geriatries in collaboration
with the Academy of Medical Seiences and the Gerontologieal Society of the Union of Socie-
ties of Medical Sciences; over 200 participants,

The symposium included: the general report, 4 coreports and 53 communications focus-
sed on the 3 main approaches: longevity. clinico-biological, psycho-social and experimentul ;
considerable emphasis was laid on promoting longevity by means of old age prophylaxis aml
therapy with Gerovital Hj and Aslavital.

The report, coreports and communications analysed thoroughly the concept of longe-
vity, underlving the role of the genetic, physical and social environmental factors, of chronic
degenerative pathology and of the factors which prolong the active life and the life-span.

The elinical and functional characteristics of longevity were presented, with particolar
stress on the cardio-vascular, neuropsychic indicators, those of the locomotor system, respira-
tory and digestive apparatus, functional and morphological indicators.

Longitudinal researches were presented among which the longest study in the world.
initinted by Acad. Ana Aslan, the efficacy of the biotrophic medieation heing illustrated hy
the advaneed ages reached by most of the subjects despite the chronie degenerstive patho-
logy existing before starting the treatment.

Statistically, life expectaney was exceeded by 80%. These data were correlated with
the results yvielded by the experimental regsearches in the life-span, which was prolonged by 21%,.

The complex elinical, psychological, funetional, biochemical, hematological, immune
investigations nll the subjects under the longitudinal stwdy pointed ont the improvement of
muost of the parametres used,

From the psyehic standpoint, the alleviation of depressive stutes and asthenia, improyved
memory, attention, adaptability were pointed out: the joy of life and work incressed az well
as psychic performances and muscular strength; extrapyramidal rigidity diminished, gait im-
proveil. The incidence of cerebro-vasenlnr and coronary aecidents decreased; the most impor-
tant diseases in the longitudinally studied subjects were those of the respiratery apparatus.

At the level of the cardio-vascular apparatus, the alleviation of the funetional symptoms.
dyspnea, anginous pains, was noticed as well as the inercase in the capacity for effort, equili-
bration and stabilization of pressure values, the improvement of the leit ventricle cardio-
dynamic indices, ECG tracings, the decrease in the intermittent elaudication time, alleviation
of trophic disturbances, the increase in  oscillometric  indices in peripheral cirenlatory
failure.
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From the humoral standpoint, in most of the subjects the dyslipemie indicators, pro-
teinemin, hypercoagulability, hypofibrinoiysis, thromboeeytic hyperaetivity anid the hematro-
logical morphofunctional jndicators were corrected or normalized,

The progress of the chronie degenerative diseases, particularly atherosclerosis, localised
in different elinical =ites. as well as arterial hypertension. osteoarthropathies was favorably
intlueneed thus promoting lengevity in the treated subjects,

The results obtained at the Institute ave applivd in the gevontological points anil ge
consulting rooms  thronghout the conntry.

Morphopathological reseavches were also presented and earrelated with the elinieal

attriv

dnta.

The papers read at the Symposium represent o valuable contribution to the study of
the merhani of the aging process and the possibilities of prolonging the life-span. They
referred pi larly to the immune, endoerine and molecular changes, most of them approached
un the basis of original concepts and modern technigues,

The epidemiological researches in longevity were conducted on 15,820 longevous from
representative arens throtighout the country.

The results of the above-mentioned researches revealed the favorable influenee of the
phvsical and sovial envirommental factors related to the geographical environment, socio-
veanomie statng snd edueational level,

AL Viedhiosen
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Vitamin, eutrophic factor and regenerator used in the treatment
of aging phenomena and other trophic disorders.

VIALS AND SUGAR-COATED TABLETS

Indications:

- curative and prophylactic treatment of aging phenomena;
— treatment of trophic disorders;
physical and psychic asthenia, dcprcsqmn anxiety;
— neuritis, neuralgia;
- Parkinson’s disease;
degenerative rheumatism (spondylosis, arthrosis), rheumatoid
polyarthritis, osteoporosis;
dystrophies of the skin, nails and hair; neurodermitis; eczemas,
alopecia, sclerodermia, psoriasis, vitiligo;
vascular spasms;
— Arteritis;
- bronchial asthma:
— gastric or duodenal ulcer

Supply:

— Boxes of 6, 12 and 25 wials of 5 ml
Boxes of 100 vials of 5 ml
Bottles of 25 sugar-coated tablets or capsules
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Sole exporter: ICE “CHIMIMPORTEXPORT”

POB 525, Blvd Republicii 10, Bucharest, Romania, Telephone No.
16.06.36, Telex: 11184; 11697
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Gerovital H3 hair lotion
For the care, regeneration and
prevention of hair loss.

Indications: seborrhea, dandruff,
pruritus, alopecia(baldness, partial hair loss),
canities (white hair).

Sole exporter: ICE ""CHIMIMPORTEXPORT"
POB 525, Blvd. Republicii 10,

Bucharest, Romania
Telephone No. 16.06.36. Telex: 11184; 11697
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FACE CREAM -

Ensures maintenance and nutrition of dry
skin, normalizes the complexion, diminishes senile
spots and acne, effaces wrinkles and other skin
trophic disorders related to aging phenomena.

Indications:

care and regeneration of th o efficient in mild burns

Sole exporter: ICE "CHIMIMPORTEXPORT" POB 525, Blvd.
Republicii 10, Bucharest, Romania, Telephone No 16.06.36.
Telex: 11184 : 11697
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Antiatherosclerotic, energising factor, active in the prophylaxis and treatment of aging phenomena
of the central nervous system and cardiovascular apparatus.

Indications:

— prophylaxis and treatment of cerebral and cardio-vascular aging ;

— troubles of memory ;

— generalized, predominantly cerebral, coronary (angina pectoris), peripheral atherosclerosis ;
— prevention and control of thrombo-embolic accidents and post-hemorrhagic sequelae.
The drug is also indicated in children with psychosomatic undergrowth and encephalomyelitic
sequelae,

Supply:

Boxes of 6, 12 and 100 vials of 5 ml.
Bottles of 25 sugar-coated tablets or capsules.

Sole exporter: ICE ""CHIMIMPORTEXPORT"

POB 525, Blvd Republicii 10, Bucharest, Romania, Telephone No 16.06.36, Telex: 11184; 11697
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_(\5 {" Diuretic agent with quick
- and persistent action; mo-
derate potassium depletion,
decreases arterial pressure.
Indic@tions: hydrosaline retention (without renal
failure), cardiogenic oedemas, essen-
tial hypertension, cirrhosis with
ascites, pregnacy with oedemas.
Contraindications:renal and hepatic failure; hypo-
. potassemia.
‘Supply: tablets of 0.005 g.

) Producer: Drug Factory
Bucharest, Romania.
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5 fiole de 2 ml

nidocil -;@.3}%‘%
(acetyldigitoxin) -

Indications: .gﬁ{z:‘(}_‘_ Digitaline-like cardiotonic.
%¥: Positive inotropic action (increas-

all forms of myocardial v es myocardial contraction ca-

failure with accelerated pacity), negative chronotropic

action (slows down myocardial
rhythm), improves coronary
circulation.

rhythm, atrial fibrillation,
paroxysmal tachycardia,
flutter.

&, Contraindications: acute decompensated cardiopathy (myocardial
SRt . i :
B failure, recent myocardial infarction),
acute pulmonary oedema.
Not to be used when calcium is administered.

SUPP’Y.’ Vials with injectable solution containing 0.0002 g acetyldigitoxin.
Tablets containing 0.002 g acetyldigitoxin.
1?“%’3 Solution of 0.050 g in 100 ml.

%? Suppositories.

Producer: Biofarm Factory, Bucharest, Romania



xacilin

Semisynthetic penicillin; acid- and
penicilinase-resistant.

Infections produced by staphylococci resistant

to other types of penicillin; cutaneous infections:

respiratory infections, urinary infections, osteo-
myelitis

Contra-

5 i ici
e ons: ntolerance to penicillin.

capsules containing 0275 g sodic oxacyline
monohydrate.

Producer: Antibiotics Factory lasi, Romania.



THE DRUG, COSMETICS DYESTUFF
AND VARNISH CENTRAL

Bucharest, Blvd. Ion Sulea 246

presents

Arginine Sorbital — per=
fusable solution bottles
containing 12.5 g arginine
chlorhydrate, 25 g sorbital
and distilled water up to
250 ml.

Indicated in:

Severe hyperammoni-
emia syndromes (hepatic
coma); dystrophic states
in chronic hepatic insuf-
ficiency.

Arginine, the amino acid
which plays an important
part in the urea cycle and
diminishes the concentra-
tion of plasma ammonia
in acute hyperammoni=
emic hepatic insufficiency
accounts for the therapeu-

250 m’ tic effect of the drug; sor-

u 3 b : . s
RS bital vehiculates arginine
n."nu so;,:ﬁ /i and is the energetic sub-
SC"--U]'IE PERFUZA 4! stratum required by its
pUZ”‘-IE‘_ Arginin hvdmd“ﬂ"i' 2 ¢ utilization.
Sorbitolum )
i ad- - - -
| o, T e e YE W’ Contraindications:

E: Du
R EBUINTAR DURA §

% S FER) DE CALZEE =5 Hyperchloremic acidosis,
~ e, 1488377 il icularly wh derl

INTREpRNDEREA DE MEDIC Partxc arly when underly-

_ ing nephropathy or anuria.

Producer:
DRUG FACTORY
Bucharest, Romania



At an altitude of 800 m above sea level lies the "'Pear| of the Carpathians', a
name by which this beautiful health-resort is also recorded.
Its microclimate is propitious to the therapy of different neuroses, depressive

states, and hyperthyroidism.
A geriatric center on the precincts of Palace Hotel

provides treatment with Gerovital H 3 and Aslavital
according to Prof. Dr. Ana Aslan’s method.
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At a distance of some 17 kms from Bucharest, on the Ploiesti motorwav
that goes to the mountain resorts of the Southern Carpathians, stands
the «“Otopeni” clinical section of the National Institute of Gerontology
and Geriatrics in the midst of a beautiful 70 ha park.

Prof. Dr. Ana Aslan’s treatment method with Gerovital H3 and Asla-
vital is being applied for about ten years. The excellent accommodation
and services, the quiet and picturesque ambient as well as the low
altitude of the place recommend it to geriatric patients.
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Il FELIX

In the north-west of Romania, close to Oradea city,
lies Felix Spa.

Its microclimate and low altitude are indicated for
various neurotic states, but what has made the resort
famous is its treatment center against various types of
rheumatism.

A geriatric section, where treatments with Gerovital H3
and Aslavital according to Prof. Dr. Ana Aslan’s method
are administered by physicians from the National
Institute of Gerontology and Geriatrics, is open all
the year round.
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COUNSEL TO AUTHORS

The Romanian Jouwrnal of Gerontology and Geriatries publishes original papers, reports,
syntheses and reviews dealing with creative research in gerontology and geriatrics, The papers
<hipulil be written in one of the following languages: English, f*‘rem’ls. Germun, Italian.

1. The size of the manuscript (including illustrations, tables, references and summaries)
shomld not exceed 10 pages. Reports and syntheses shonld not outnumber 15 pages.

The manuseript should be typed with double-spacing (31 lines per page). Two sum-
nuiries containing a maximum of 15 lines, one written in a differant language than the manu-
seript, should be included.

Hustrations will be vonsidered as pages (one page = 160 om®).

L The paper shoull be consistent with the following plan =title ; authors' names; the
name of the institute where the authors have conducted their research work anil the respec-
tive address: summary (in the manuseript langnage); introduction; materig! and method ;
reslte s disenssion: conclugions: summary (in a different language): references,

4. Figures should be drawn on tracing, white or seale paper, in India ink, preferbly
the size intended for publication (1/1).

Legends shoubl be typed with double-spacing on separate sheets, as included in the
mautuseript,

Whenever microphotographs are nsed, staining and 3 should be mentioned, The place
ol digures and mi(‘r{:ﬁ)hulngraphs will be noted in the manuseript.

4. Tables shonlil be typed with double-spacing on separate sheets. They will be placad
at the end of the text; suggested location keyed to text.

5, References should be numbered in the text with purenthetic Arubic numerals, in
order of wecurrence. A double-spuced bibliography  at the end of the paper will inelude:

a) for papers published in periodicals: author/s; full title of paper; full title of publi-
cutlons volume; number; year; first and last page:

) for hooks, monographs, treatises: authorfs: full title: publisher: town; vear; page,

Romanian titles of papers will be translated into the linguage of the munuseript,
with the indication: (in Romanian).

References should be typed on a separate sheet.

6. Al manuseripts meeting these standards shoold be addressed tos

The National Institute of Gerontology and  Geriatries.
Fiditorial Hoard of the Romanian Journal of Gerontolosy and Geriatries.
Str. M, Caldirvgami No. 9, Bueuresti, 78178, Romania,

PRINTED IN ROMANTA
EDITURA ACADEMIET REPUBLICH SOCIALISTE ROMANIA
Culen Victoriei 125, R-71021, Bucuresti, Seetor T, Tel. 50.706.80
tominia



FORTHCOMING PUBLICATIONS OF

— & volume containing the scientific commuBigations nfed ut e Fighth
BEuropean Congress of Clinieal Gerontology
Gerontology, Neptun, Romania, Sept. 18

— 4 volume contuining scientific papers onf g
Gierovital M, published in Romania a

a volume containing seientific papers
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