Revitalisation.
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To discuss Revitalisation the basic terms “biological age” and “vitality” require a definition.  According to HOFECKER an organism's biological age refers to its functional capacities corresponding to the respective stage of the individuals life span.

BEIER defines vitality as “a measure of an organism's ability to realise all vital functions”

For KMENT, Revitalisation is maintenance over an extended period or the regaining of lost vitality in the later years .of life, after the climax which significantly belongs to a younger biological age than the chronological age as objectified by several age parameters

The revitalising effect of cell therapy has been largely objectivated in animal experiments; in humans this effect has been proved only empirically on many patients.  Up to now results from co-ordinated clinical studies are lacking due to the enormous difficulties to carry out such studies.

Following a lengthy period of clinical empiricism basic researchers in recent years have thoroughly investigated the therapeutic use of xenogenic cells and succeeded in producing experimental evidence of its efficiency. This is all the more important since it is difficult to obtain objective proof of its therapeutic effect in clinical practice.

The major reasons for this derive from lack of valid parameters to date and in the technical problems involved when long-term studies are undertaken. Yet, extended longitudinal studies are indispensable for testing any biological therapy the effects of which only become obvious at the earliest after 3 weeks.  Generally, the latent period lasts as much as 2~3 months.

In compiling the results obtained in recent years, however, definite advances can be noted as to objectifying organotherapy.  First of all, several basic terms used in assessing cell therapy such as biological age, vitality and revitalisation require a definition

According to HOFECEKER et al. (1979) an organism's biological age refers to its functional capacities corresponding to the respective stage of the individual's lifespan. Measuring the functional ability of the organism as a whole and the modifications occurring in the course of life is possible only with due consideration given to the complexity of the multicellular organism.

The highly developed multicellular organism is hierarchic, largely inter-laced system in which, according to HOLLE 1967), the casual processes all are assembled into “functions”. This integrated organized system, termed bionomy (ROTHSCHUH 1959), persists throughout life, yet the fine adjustment of the system's co-ordination diminishes with its age due to deteriorating load capacity.  The result is, progressive depreciation of the entire organism's integrated functions and of its ability to adapt to the varying requirements  of its environment.

Ageing becomes manifest on all the body's organizational levels (Fig. 1); due to close functional interrelations, primary age changes at the same time cause secondary effects as well as compensatory processes.  On the different organizational levels, aging is manifest. in different ways, and these changes can be objectified with certain parameters.  Also, on one and the same level, aging is not a uniform process, differing according to type of cell, tissue, organ or functional system.  Variability is all the more pronounced the lower the organisational level.  Therefore, changes in certain sub ceullar or cellular parameters are hard to assess as to their significance for aging. Of the organism as a whole and, thus, hardly indicative of biological age.  Therefore, a relevant assessment of biological age is possible only on the highest level of organization, namely that of the individual.

The parameter of functional capacity in the aging organism is its vitality. BEIER et al. (1973) define vitality as “a measure of an organisms ability to realm all vital functions”.  However, according to HOFECKER et al. (1979),. vitality as a complex variable quantity cannot be measured directly.  Yet, by using parameters of lower organizational levels it can be approximated by multivariate statistical methods.  This requires checking a larger number of parameters on different organizational levels as to their dependent relation with chronological age and using them in the light of this correlation and of their significance for the functions of the organism as a whole to set up a biological age model.  Showing Fig. 2 is an. illustrative diagram of man's functional parameters. The curves all show the typical two phases: rapid fie during adolescence, a climax or more or less pronounced maximum level, and continued decline until death.

According to the hypothesis advanced by BEIER et al. (1973), from all age parameter curves superimposed true to scale we can deduce the variable quantity of “vitality” which as such is the function of two factors (Fig. 3).  One is evolution E(t) with rapid production of a considerable, redundant functional capacity which, having reached its climax, progressively depreciates as the second factor, the accumulation of acquired failures F(t) becomes predominant. If vitality falls below a certain critical level, the organism enters the senile stage when even minor environmental agents may overtax the mechanisms of adaptation and lead to death.  As regards investigation of the biological age and the possibility of deferring the aging process the declining [image: image2.png]


part of the vitality curve is of major interest.  Management of the aging process, in the way of revitalisation, should. Relate to the vitality curve's behaviour or the biological age thus computed.
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Human biological age models have repeatedly been used to study factors influential in the aging process.  In these models the interrelations of several age Parameters and their correlation with chronological age are strictly mathematical values.  If we use the chronological age of a “normal population” as a measure of biological age we can, by referring to the model, attribute to each parameter a certain value.  Table 1 shows a test battery for assessing human biological age as set up by RIES et al. in Leipzig (1975).

Revitalisation

This term was introduced by Paul Niehans.  According to STEIN (1979), he hereby wanted not only to define an essential effect of cell therapy but also counter the false idea of “rejuvenation”.  Until now, genuine rejuvenation has lever been achieved.  The biological process of ageing cannot be reserved. From his experiences RIETSCHEL (1960) described the revitalising effects as follows: “The essential success of cell therapy is an improvement of the general state of health.  If we look at different diseases it is striking to see how great a percentage of patients will speak of general improvement, greater functional capacity, that is of a subjectively improved general state of health.  This phenomenon refers not to the activated function of a single organ but always of the organism as a whole.  Revitalisation manifests itself by a better appetite, leading to weight gain in the undernourished patient, by an improved cutaneous circulation, by wrinkles disappearing, by an improved mental and physical ability and a better emotional condition, in other words by increased vitality.” Here, physical and psychological factors overlap in a striking way and, actually, are inseparable. RIETSCHEL is of the opinion that “among others metabolic changes are involved in revitalization, causing functional regeneration and are thus able. To restore the functions of a damaged organ.”
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KMENT gave the following definition of revitalization: “Maintenance over an extended period or the regaining of lost vitality in the later years of life, after the climax, which significantly belongs to a younger biological age than the chronological age as objectified by several age perimeters”

It was KMENT also who so far most comprehensively and significantly succeeded in proving revitalisation in animal experiments. However, investigations into the possibility of managing human biological age involve certain problems, which necessitate primary animal experiments to objectify revitalizing effects.  There are 3 major handicaps to human studies:

1. Longitudinal studies are required to obtain relevant results.        

2. A large number of clinically healthy controls chosen at. Random is required to objectify “normal ageing”.  Often, they simply are not available.

3.
There is always considerable variation in the life styles of controls, thus reducing accuracy of the evidence in. the test models

In view of the considerable time and cost involved in human studies, they must be subject to objective results first obtained in animal experiments. ,

As an experimental animal  for gerontological research it is customary to use the laboratory rat whose lifespan of approx. 3 years allows for reasonably extended studies and who, as a mammalian organism, can serve as a true model for basic physiological relationships in man.  Laboratory rats are plentiful, largely homogenous genetically and kept under standardized conditions.  Thus, the parameters are more reliable, the test models and results more accurate.

Test batteries to determine the laboratory rat's biological age differ from investigations in man insofar as various methods of measurement are not applicable because they require cooperation or a major intervention in the organism's bionomy.  Therefore, the KMENT Institute has developed a standard test program (Table 2).  With this standard program and other special age models KMENT and his co-workers were able to definitely prove the revitalizing effect produced in experimental animals by treating them with different lyophilised cells (tissues).  Further, KMENT demonstrated that such therapy can take effect not only on different physiological functions but also on the efficacy of medication.
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Based on the extended longitudinal gerontological test program presently underway, KMENT and his co-workers will probably soon be able to publish further essential data on the dynamics of decreasing vitality and on revitalisation.

As a final example I refer to the definite and reproducible revitalising effect of lyophilised testicular tissue observed with testosterone analyses KMENT et al (1979).

Further striking results in basic research were obtained by LANDSBERGER.  His investigations show that regeneration of certain, even vital organs is possible.  His observations regarding regeneration of the brain are of particular interest.  They reveal that this is not possible in old animals.  However, if treatment with lyophilized foetal cerebral cortex is started in middle life, the ageing process can he deferred.

Clinical aspects of revitalization

First, let us recall that age changes and certain organic changes are programmed in the genes.  External agents will reduce preset life expectancy, and here are the points of influence for our therapy.  In other words, we want to make up for the discrepancy between the chronological and biological ages.  A simple graphic illustration is attempted in, Fig. 4.

The difficulties involved in human studies have already been pointed out

repeatedly.

Since biological age is determined by innumerable, mostly environmental,

factors there are also many ways of managing it by revitalisation, as described in detail by STEIN.  The growing difference between chronological and biological age becomes clinically manifest in premature aging with decrease of vitality.  The manifestations of decreased vitality are given in Table 3.
[image: image7.png]‘Standard Test Prograum to Determine the Biological Age of the Rat

Motor Activity . .. Electronic.
Cinematographic

Endurance Run

ECG.

Tail Tendon Isometric contraction.
Heat Labilty/Solubilty
Hexosamine.

Skin .. Thermic Soluble Collagen
Hexonamine

Elasticity of the Aorta

Lipofuscin - . Cheaical: Heart, Brain
Histological: Forcbrain, Frontal Lobe

Tippocampus
Cerebellum

‘Succinate Dehydrogenase ... ...... Heart
Liver K

Plasma Lipids

Plasma Choresterol

Minecas ..

Trace Elements

KMENT etal. 1975

0 w0 o0 80 100

Chronological Age
— — — — — — — Biologial Age
o Revitalization

g




For treating these symptoms cell therapy with exogenous lyophilised cells (tissues) has proved particularly useful, the revitalising effect being stronger and lasting longer compared with other methods.

Failure of the ability to maintain internal homeostasis and depletion of the adaptive reserves (reduction of the reserve capacity) can be deferred.  Definite, objective proof of a revitalising effect in man introduced by xenogenic, lyophilised tissue implants is given by the success of WOLF (1966-77) in the. Treatment of 93 patients suffering from atrophic brain atrophic brain processes of middle and old age.  The major clinical symptom of this pathological process is decrease of vitality and the outstanding effect of cell therapy is the revitalisation effect, identifiable both physically and psychologically In the 378 cases he studied, RIETSCHEL (1957) also recorded a revitalisation rate of 93,5 %. On an average, the effect lasted six to twelve months, in some cases it was observed for 2 years and longer. 

My own investigations confirm the therapeutic results described. (GIANOLl 1975-1977).

My last compilation of patients treated (May 1980) is given in Table 4.

Referring to my results, I can say that a revitalising effect was achieved in approx. 75 % of the cases of premature ageing and, on average, lasted 8-12 months.  An extension over two years and more is rather rare.  On the other hand, repeat treatments usually bring renewed success.  This is purely empirical knowledge because, so far, we have not been able to carry out concerted, controlled prospective studies.  Encouraged by gratifyingly positive results obtained in animal experiments and by the promising immunological investigations, we are now endeavouring to organise major co-ordinated clinical studies. 
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