ROMANIAN J. GERONT. GERIATRICS, 1989, 1, 1, p. 99—-104
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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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