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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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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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