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Sarkopenie, Hyperkatabolismus und But the main factors for muscle lysis We also lack controlled therapeutical
Altern imply life events and occurring dis-  studies.
eases.
Cytokines (IL6, TNF alpha) and Key words Muscle loss — metabolism

Summary Sarcopenia is a constant instress hormones (cortisol) induce quick- consequences — unanswered ques-
aging. Observed over long periods, it protein lysis in muscle. Rapid and in- tions
can reach 1% per year. But it is such aensive successive aggressions during
tenuous phenomenon that it cannot belife cannot be compensated by slowed
observed over short periods at steady synthesis. Zusammenfassung Sarkopenie —
state. The aging phenomenon mainly Harmful consequences of sarco- d. h. der alternsgangige Verlust von
hits fibers, Type Il but on aged muscle penia explain many disabilities of old Muskelmasse und Muskelkraft — ist
thin, normal, and hypertrophic fibers age: loss of strength, inducing itself ~ eine Konstante des Alterns. Uber lan-
cohabit with sclerosis and fat increase$oss of mobility, falls, equilibrium dis- gere Zeitspannen beobachtet, kann sie

Sarcopenia is difficult to study, due orders, poor ADL; loss of nutritional  etwa 1% pro Jahr ausmachen. Sie ver-
to the lack of simple clinical, biochem- reserves (protein and glycogen) impairlauft aber so schleichend, daf? man sie
ical, or imaging measures. Anthropo- ing capacities of immune response.  bei kurzen Beobachtungszeiten nicht
metric data are largely dependent on Muscle loss spoils vital functions as  erkennen kann.
water content. DEXA gives better in- respiration. Dieser Prozel} betrifft vorwiegend
formation on appendicular muscle loss. Treatment remains rather limited to Typ-lI-Muskelfasern. Dennoch findet
Measures of strength analyze func-  resistance exercise. Although, these man in alter Muskulatur neben dinnen
tional outcomes of sarcopenia. results are thin, they are the only onesatrophischen auch normale und hyper-

Sarcopenia appears largely multi- to be validated in all the elderly even trophische Fasern mit Sklerose und
factorial. Hormonal changes, e.g., droghe frail or the old. However it is not  vermehrtem Fettgehalt.
in growth hormone, menopause, and efficient during the evolution of an in- Sarkopenie ist schwierig zu objekti-
andropause, explain impaired protein flammatory process. The powerful ac- vieren, denn es fehlt an entsprechenden
synthesis. Disuse (sedentary, bed rest}ion of cytokine and cortisol on muscu-einfachen klinischen, biochemischen
may explain chronical protein lysis.  lar hypermetabolism must be incited und bildgebenden Verfahren. Anthro-
for early treatment of any infectious or pometrische Daten hangen im weiten
inflammatory event. Nutritional sup- Bereich vom Wassergehalt des Gewe-
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exercise. kelkraft untersuchen primar die funk-
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ropause — erklaren eine verschlechtert&leichgewichtsstdrungen, Verminde- Behandlung von jeglichen Infekten
Proteinsynthese. Inaktivitét verschiederung der ADL, Verlust von Protein und oder Entziindungen anspornen.
ner Ursachen kann eine chronische  Glykogen mit negativen Rickwirkun- Eine ausgewogenere Ernédhrung
Proteolyse erklaren. Aber die Haupt- gen auf die Immunkompetenz. Muskelbleibt bei Fehlen von Mangelernahrung
faktoren des Muskelschwundes liegenabbau kann aul3erdem vitale Funktio- und ohne konsequentes Training ohne
in Lebensereignissen und in abgelaufenen wie z. B. die Atmung negativ be- Effekt.
nen Krankheiten. einflussen. Obgleich Mobilitatsstérungen als
Zytokine (IL 6 TNF-alpha) und Behandlung durch konsequentes Folge von Sarkopenie die erste Ur-
Stre3hormone (Cortisol) bewirken eineTraining bleibt wenig wirksam. Den- sache der Behinderungen im Alter sind,
schnelle Proteolyse im Muskel. Rasch&och sind diese Ereignisse die einzigefehlen uns Kenntnisse iiber deren Atio-
und wiederholte intensive Stérungen bisher als sicher wirksam geltenden logie, Entwicklung oder Mel3barkeit.
kénnen infolge einer verminderten MafRnahmen bei allen Alteren, sogar Und es mangelt auch noch an kontrol-
Proteinsynthese nicht kompensiert  bei Gebrechlichen und Hochbetagten. lierten therapeutischen Studien.
werden. Sie helfen aber nicht bei Infektionen
Die negativen Auswirkungen der  oder Entziindungen. Und die intensive Schliisselwérter Muskelschwund —
Sarkopenie erklaren viele Nachteile  Wirkung von Zytokinen und Choleste- Stoffwechsel — Konsequenzen — offene
des Alterns: Verlust von Kraft — die zu rol auf den muskularen Hyperkatabo- Fragen
einem Mobilitatsverlust fuhrt —, Stirze,lismus muf3 zu einer méglichst frithen

] Roubenoff (6) suggested to keep the word “wasting” for
Introduction unintentional loss of weight, with decrease of fat mass, but
also of fat free mass, as observed in starvation at any age or in
Muscle loss is the most constant marker of aging (1, 2). Ttte geriatric failure to thrive (9). But how are we to distinguish
loss is common to all mammals. The decline of muscle m@gference between age related sarcopenia and wasting due to
reaches 40% from 20 to 70 y (3), parallel with the declinejahdequate diet, so common in the elderly?
muscle strength: 30-50% from 30 to 80 y (4). This decline Roubenoff (7) also made the proposition to keep the word
concerns mainly postural muscles either in experimental agiachexia” for the cytokine mediated loss of body cell mass,
mals (rats) or in man. Even in older athletes who are phygt-observed in intensive care medicine. This cachexia is a fre-
cally active, this decline is present (5). quent situation in geriatrics due to Senile Systemic Inflam-
No other organ shows such an age-linked deteriorationph@tory Response Syndrome (10, 11). In cachexia, muscular
spite of its importance and its universality, this deficiency ygater infiltration associated with water retention will mask
the least studied phenomenon of aging. muscle mass loss. However after recovery from the inflam-
We have no satisfactory answers on the main questions G@gtory process, how can we differentiate residual muscle loss
cerning age associated muscle loss: is this loss avoidable?f age related sarcopenia? During the life cycle, with such
it be reversible? What is the quota of muscle lost in age asgéfinitions, the association of “cachexia” and “wasting” with
ciated symptoms and disabilities? What is the role of differetrcopenia is unavoidable and we can keep the word “sar-
etiological factors for aging itself, disease, malnutrition, or digopenia” for the different aspects of age related muscle loss.
use? Age related sarcopenia is associated with modification of
muscle constitution (12, 13). The number of fibers Il b (gly-
colytic) and Il a (oxydo-glycolytic) are decreased, but the
Different aspects of muscle loss number of fibers | (oxidative) remain the same. So in biopsies
a relative increase of density of fibers | (related with en-
Semantic classifications have been discussed. Sarcopeniaduaance) appears. Another modification is the increase of thin
suggested (6, 7) as the age specific loss of muscle massfilbetds and atrophic fibers. Normal fibers remain and hyper-
muscle strength. Each year after 50 y a loss of about 1 %rophied fibers result likely from comensatory mechanisms
muscle mass (8) and 1% of muscle strength is observed, (f4). So the heterogeneity of fibers is one of the main modifi-
the loss begins after 25 years of age. This regular, slow ptegions due to age. As there is no renewal of muscle fibers, ex-
nomenon could be directly age related. But, if it is a constamtise can only increase hypertrophic fibers.
phenomenon, its speed differs greatly in individuals. It is too Collagen fibrosis is observed between fibers. The fat con-
slow and tenuous to be observed in an experimental longtent of muscle increases during aging, but we have no data on
dinal survey over a few years. There is no data to demonstfateontent of the muscle in very old individuals. These mod-
clearly that it is a regular process relying only on time. ifications are accompanied by loss of muscle mass and loss of
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strength. But there is large heterogeneity between musdkesloss may be appreciated by hand-grip strength measure,
both in man and rats. Postural muscles, as quadriceps,valking speed test, and knee extension strength (23). These
more concerned. So it cannot be accepted without proof thi@imentary functional mobility tests are not used enough in
“sarcopenia” is only related to the aging process, and not asdly clinical geriatric practice; in fact there is only very
with metabolic or disuse resistance processes. limited information on these in the 80 y.o. (24).

Metabolism and physiology of aging muscle Imagery and physical methods

Myofibrillar proteins are in permanent renewal (15, 16). Dur-Computerized tomograpiZT) gives a precise assessment
ing growth, synthesis predominates on lysis. During aging, th&imuscle mass.
is during adulthood, lysis predominates in synthesis. But thiBual energy X-ray absorptiometifpEXA) (25) is likely
reversion of metabolism after maturation can be observed ahky more precise, the less invasive way to estimate muscle
over long periods. This very tenuous phenomenon is not peass. This method also allows one to follow evolution of the
ceptible over a one year period (decrease of 1% per year glebal muscle mass. However, it is a better tool for investi-
20y) (1). For instance, the postprandial synthesis is the sayagng muscle mass in malnutrition, as the main protein re-
in young and old. So it is impossible to say if sarcopenia iseve of the organism, than to measure muscle function.
continuous phenomenon, or if it is a result of periods of lysigViuscle echographys an interesting new method. It has
equilibrium, and compensatory synthesis. The end outcoméeén used to follow day by day cachexia in intensive care
muscular loss may be due to the absence of renewal of nwmsts. It can be used also in geriatrics to follow aging associ-
cular fibers. Aloss fiber cannot be always compensated by #ted sarcopenia, inflammatory cachexia (muscle infiltrated by
hypertrophy of another one. Succession of accelerated lysiger), and wasting due to starvation (26). Another advantage
(inflammation, inactivity) and incomplete repairs is moref muscle echography is the possibility of using it at the
likely than a very slow, regular chronic process. The natupatient’s bed.
evolution over long periods remains muscle loss (16). . Bioelectrical impedanceThis noninvasive method deter-
The role of muscle is to give mobility. Muscular strengtimines the relative proportion of fat to lean tissue, that is
is the tool of efficiency for the muscle. Strength is a functianainly muscle (22).
of muscular mass, but also of its metabolism, mainly it8iochemistryThere is no simple blood test to measure mus-
capacity to generate ATP and to hydrolyze ATP (17, 18). Thle mass; however creatine excretion is related to muscle
glucolytic routes are altered through the decrease of fiber Ihass. 3-Methyl histidine excretion is also a classical marker.
The oxidative capacity could be altered by reduced bloo®iverse research methodsave been described: biopsy,
flow. So any decrease of blood flow reduces musculalium distribution (27), infrared spectography (28). They
strength; poor capillarization, immobility, arthritis are direetannot be used in clinical practice. The more powerful and
factors for low strength and sarcopenia. In active elderly, tipgite noninvasive tool is magnetic resonance spectography.
muscular capillarization is the same as in the young and beftieis imagery can give morphological, biochemical, and pre-
than in sedentary elderly (19, 20). cise metabolic data (29).
Baumgartner proposed defining sarcopenia as appendi-
cular skeletal mass (kg) (needs DEXA evaluation)/height
Measure of muscle loss (21) (metersx 2). Age sarcopenia is defined by a ratio two stand-
ard deviations beneath that of young controls (25).

Clinical knowledge on age related sarcopenia is poor in spite

of the fact that skeletal muscle is the largest organ in the body-

This is mainly due to the difficulties for measuring sarcopMechanisms of sarcopenia in the elderly

nia. There is no accepted, universal, simple method to score

sarcopenia. Sarcopenia is the result of intricate external and internal fac-
tors.

Clinical methods
Internal factors
Clinical examination gives pertinent information, but not
measures (as concave aspects of anterior face of thighs).Ameng the internal factors, we must consider:
thropometry (22) (triceps thickness, middle-arm circumfer-Genetics\We cannot compare the elderly with their parents,
ence is biased by water content). A functional aspect of masly with their children. Muscle mass of an octogenarian is re-
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lated to the muscle mass the subject had when he was twé&ntgrnal factors
years old. This mass has seen a life lasting decrease. As a
young adult the future octogenarian inherited the muscle magole of diseaseduring life, different diseases interfere
from the genome and added, or not, exercise built musei¢h muscle mass through various mechanisms: nutrition,
mass to this “basic” muscle. clinostatism and rest, cytokines, hormonal secretions; these
. Hormonal factorsinsulin is a strong inhibitor of proteoly-factors can also act independently without patent illness. Even
sis. In day to day regulation, insulin action is the sameifthe period of action is short, not every muscle fiber loss can
young and old. be reverted. Voluntary exercise of readaptation may lead only
. Growth hormonéGH). Decline of muscle mass parallels thto a compensatory hypertrophy of some fibers.
decline of growth hormone secretion (30, 31). Growth harNutrition. Classically, muscle metabolism needs protein in-
mone effects are mediated by insulin growth factor (IGFtBke following the recommended dietary allowances (RDA)
(32). Experimentally, overexpression of the IGF1 gene pi@&3). In fact only very severe protein deficiency may decrease
tects against sarcopenia (33). A local production of IgF1 amadiscle mass, muscle protein synthesis, and muscle repairs
IGF-BP1, IGF-BP6 is observed in muscle (32). Then, a s\8), if there is no caloric restriction: only severe starvation
thesis promoting role is likely but age variations are not yaay lower muscle mass. However, the elderly need more pro-
proven. If the GH control of muscle mass is obvious, it is ntein than the young for proteosynthesis (39), then for muscle
sufficient or direct. GH alone does not restore muscle syntegnthesis. But as muscle mass is reduced, the RDA remains
sis in men (29). the same. Some amino acids (ex: alpha cetoglutarate) may in-
. Sexual hormoneg&strogens decrease proteolysis. Estrogeci®ase muscle protein synthesis. During the normal aging
are also included in regulatory loops. Lack of estrogen jrocess, sarcopenia inversely correlates (2, 6) with fat mass
creases action of cytokines (see below) (34). Substitutive hvhich also decreases with severe starvation). Under nutrition
monal treatment during menopause partially protects fralmes not seem a main factor in “physiological” aging sar-
sarcopenia (34). Testosterone (35) is a strong protector agaiopenia. Better activity correlates with better appetite and
proteolysis. Testosterone decrease with age is not constimatl intake: muscle activity protects from undernutrition (40).
however when this decrease appears, sex hormones bindinggtokines Mainly chronic diseases (10, 11) are associated
globulines increase (3). with a high production of cytokines as heart failure, bed rest,
. Cortisolhas a double role during aging. It is mainly a factaliabetes, any tissue resorption, sepsis, ischemia, etc. Among
of proteolysis in the young, but of decreased proteosynthebsorders of aging, the main data about cytokines concern IL6
in the old (18). Both factors lead to sarcopenia. Corticosteramgich shows a large increase in these pathological circum-
produced in sepsis and inflammation induces rapid musclestances (41) and to a lesser extent TNF alpha, a potent factor
tabolism and potentializes TNF alpha actions (7, 36). (36) of muscular proteolysis and anorexia.
. DHEA is decreased in the elderly, in function of their A biochemical syndrome due to cytokine (IL1, IL6, TNF
activity (18). It seems to act in muscle mass. However, doesltha) hypersecretion has been described as “systemic in-
have direct action on muscle, or is its action mediated by flammatory response syndrome” (SIRS) (10, 11). This fre-
nadal hormones (35)? Or are high DHEA-S levels and maguent condition, due to sepsis from cell destruction or suffer-
tained muscle mass both related with activity? Thus, harg, associates clinical symptoms (fever, polypnea, tachycar-
monal clocks may play a role in age related sarcopenia, tiat, low blood pressure) and biological symptoms (low albu-
hormonal factors are also important factors for disease asao, high CRP, neutrophilia, etc.) (42). Rapid muscle loss
ciated “cachexia”. Hormonal changes are influenced by Ilfimasked by water retention) appears as a constant symptom
events (such as biological stress) and are powerful actorefahis syndrome. SIRS in a less active form is a frequent con-
hypermetabolism and muscle mass consumption. dition in the elderly (11). In the elderly, low albumin and/or
. Immunological aginglncrease of IL6 is a classical manihigh CRP are good markers of IL6 and TNF alpha production
festation of aging. This cytokine acts as a factor of hypé43, 44), and so of active muscle loss and cachexia.
metabolism and proteolysis (cf infra). . Clinostatism Experimental absence of gravity (space flight
. Neurological factorsA relative loss of motor neurons withor bedridden status) induces muscle loss different of age re-
age has been observed. When a muscle fiber is no longetaited sarcopenia; type | fibers are also decreased (14). In
nervated any more, atrophy happens, and the fiber disappeadentary humans, bed rest is a factor of muscle loss (14).
(37). However, the reverse is also a factor of neurologidaliscle needs to contract against a resistance. After long du-
aging. The loss or the deactivation of sensitive proprioceptiation bed rest, only exercise against resistance may restore
fibers in the muscle (inactivity) provokes alteration of the spstrength and muscle mass (45, 46).
tial position sense. Thus, multifactorial internal factors may The mechanisms of muscle loss due to inactivity are not
contribute to induce age related sarcopenia. perfectly understood and are probably multifactorial. Absence
of feedback may accelerate the loss of neuronal motor plates
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(14, 37). The mechanichal constraint seems to be necessapds of peripheral tissues. Inactivity, immobilization, or any
for good functioning of the muscle (cf space medicine). Thadsence of use of muscle may decrease capillary and arterio-
any muscular inactivity leads to muscle loss. Furthermore, lar circulation (19, 20). Sarcopenia and immobilization are
activity seems associated with higher cytokine production amsk factors for critical ischemia in the elderly with arte-
increase of muscle catabolism. So a vicious circle appears:riesclerosis. These small arteries are very sensitive to any
crease of activity leads to the loss of muscle strength dodering of peripheral blood flow.
mass, which induces a reduction of activity. May sarcopeniBlutrition. Muscles represent the main protein and glycogen
only worsen? reserves of the body, the main component of lean mass. Con-
. Muscle injuryMuscle injury is easier on a muscle made fraslequently, the sarcopenic elderly lose functional reserves of
by disuse, disease, or excessive use (5). Muscle injury antino acids and of glycogen. This is a factor for decreased
partial repair (fibrosis, motor neuron loss, fiber loss, atdsal metabolism (56) and decreased glucose tolerance (57).
compensatory hypertrophy of remaining fibers) also beloBgt the main outcome is the inability to cope with a new dis-
here. ease. Under a critical level of sarcopenia, the elderly cannot
mobilize any more amino acids and glucose to synthesize the
tools of an inflammatory response (2, 7). We do not know how
Consequences of sarcopenia to calculate this critical degree of sarcopenia.

. Biological markers.Sarcopenia induces false values for
Sarcopenia is one of the main age associated disabilities (di®atinine clearance, even taking in account the classical age
More centenarians have gait disorders than cognitive distrection formulae (as Cockroft formula). In very sarcopenic
orders. patients with low protein intake, classical formulae overesti-
. Strength.The most direct consequence of sarcopenia is thate renal clearance. In contrast in elderly with good muscu-
loss of muscular strength (48-50), likely the earliest and the mass and high protein intake, clearance is underestimated.
most common handicap due to aging. Strength loss indu€digically relevant is that sarcopenic patients are more ex-
gait disorders, falls (48, 51), and decreased activities of dgilysed to renal iatrogenic risks.
life (ADL) (52).
. Equilibrium. Muscle loss due to muscle rest without
mechanical constraint induces a loss of proprioceptive setlianswered questions on sarcopenia
bility and alters spatial representation of the body (51). So-
called post-fall syndrome is largely explained by this sensiti@arcopenia explains numerous age associated disorders,
deficiency, a “side effect” of sarcopenia. mainly limited mobility and lack of nutritional reserves.
. Bone metabolismBone metabolism and density are funcFhese consequences severely impair the quality of life of all
tions of muscular insertions and muscular mechanical cetderly.
straint (53). Sarcopenia participates significantly in senile In recent years the knowledge about sarcopenia has in-
osteoporosis. Physical inactivity worsen bone loss, severeased greatly, but as always, better knowledge pointed out
osteoporosis, and fractural risk. Muscle strength and mobilitgw questions:
(linked to sarcopenia) appear to be good predictors for suts there a feedback mechanism from muscle to GH?
vival of 75-84 y.o0. people (54). . Are muscular growth factors only hormonal?
. Fractures.Hip fracture risk is more closely associated withMay muscle satellite cells be used for muscle regeneration?
reduced muscle strength and mass than with body mass or Y&le know only a little about the cytokine activities on prote-
(55). olysis and glycogenolysis, but what are the regulatory feed-
. Vital functionsThe Diaphragm is not protected against sapack loops?
copenia. Hiatal hernia due to weakness of diaphragm musdighy the discrepancies between different muscles in aging
is probably the more prevalent digestive disorder of thed why are postural muscles more affected? Is it due to aging
elderly. But when diaphragm and other respiratory muschasto age associated disuse (excess of clinostatism)?
are unable to answer increaseth@eds, this leads to respiras Why is there such a difference between cardiomyocytes (hy-
tory failure (2). Also defecation needs contraction of dpertrophy) and appendicular muscle myocytes (atrophy: is at-
aphragm and abdominal wall muscles. Sarcopenia is a factgrhy due to age inactivity and hypertrophy to age associated
for transit disorders in the elderly. Fever and shivering are tmpensatory mechanisms)?
ways for organisms to increase body temperature, a factor.févhat threshold of strength is critical for function? How can
struggling against infectious germs. In the elderly with sarbe scored?
copenia, the normal febrile answer cannot be obtained, due¥ghat threshold of muscle mass loss is critical for life?
lack of muscle reserves (56). . Is the decrease of muscle protein synthesis pre- or post-
. Blood flow. Peripheral arteriolar flow depends on bloottanscriptional? This may give directions for therapy.
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We lack clinical longitudinal studies in sarcopenia; we al§rugs

lack reproducible clinical, biological or image markers for

sarcopenia. There is not any validated data giving sufficient evidence on
The present knowledge on sarcopenia in the elderly is tio# treatement of sarcopenia in the elderly. However two

sufficient to establish a validated nosologic classification wacks are being tested.

sarcopenia. Only this nosography may permit the validation

of therapeutical protocols. The most constant and common

consequence of aging remains largely a “terra incognita”. Hormonal therapy

Growth hormone (GHhcreases muscle mass but not strength

What we can do? (it increases the water content of muscle). 30 % of the patients
develop adverse effects (66, 67). So if GH does not seem to

Therapeutical approaches remain limited to a small numbebef the answer to all hopes, parallel ways are expertized:

studies on limited cohorts, with controversial results. growth hormone releasing factors and association GH-IGF1
(30).
DHEAhas been proposed as the panacea for prevention of
Physical exercise aging. Among the results to confirm this, the increase of mus-

cle mass has been reported. Arandomized study is being held

The benefits of exercise are well proven, but in fact vecurrently.
limited. Endurance exercise (3) increases aerobic capacitieszonadal hormoneg&strogen substitutive therapy is a log-
but has no effect on protein synthesis. It improves capillagal treatment for preventing in women acceleration of mus-
zation and oxidative capacities (58). cle loss due to menopause. The main studies have not studied

Resistant exercises increase strength (59) and volume (noscle until recently (34). Testosterone and androgens are an
number) of fibers 11, has a very limited positive (60) effect aattractive and logical track in men with andropause (35), but
muscle mass (3, 8), is effective even in the frail elderly (64 do not know how to avoid the prostatic risk. Treatment
and nonagenarians (62), and in disabled nursing home redh derivates of progesterone have shown activities on treat-
dents (1). Even simple walking (63) increases equilibrium aimg) cachexia of AIDS. There is no geriatric trial.
strength. But in all studies the effects are a function of inten-Hormonal therapycould be proposed in subjects showing
sity of exercise and are labile: they disappear if exercise is aateficient or low level of circulating hormones. That is the
pursued. Exercise in patients with an evolutive diseasecése in menopause and in andropause. But it is difficult to
always unsuccessful (1). It cannot be efficient in patients withfine what is normal, or what are low levels of GH, IGF1 or
cytokines production and hypermetabolism. DHEA-S in the elderly. Levels are not only associated with

So if exercise seems a good way to maintain activity aje but mainly with health and activity status. In the frail, dis-
daily living, mobility and some degree of fitness, is it na&ased, malnutrished inactive elderly, hormonal levels of the
sufficient to preserve muscular mass nor to entirely restorédtl-IGF1 axis or of DHEAE-S are “normally” lower than in
The only validated therapeutics on which some consensutheshealthy elderly; what is first: the egg or the hen? Will hor-

observed is for preventive exercise. monal supplementation be active if hormonal deficiency is a
consequence?

Perhaps future studies will be made on the doping of ath-

Nutritional therapy letes. When a product is sufficiently safe and efficient for ath-

letes to build more muscle without side effects, it will be ur-
Elderly need more protein/kg than the young for metabogent to test it in elderly sarcopenia.
equilibrium (64). However, protein supplementation is bene-
ficial only if there is a large deficiency on protein intake (65).
Protein supplementation alone does not increase muscle rdadiytokines
in sarcopenia (60). Protein supplementation, plus exercise,
does not do significantly better than exercise (3). There is@gtokines play a major role in sarcopenia, either physiologi-
data on creatine supplementation in the sarcopenic elderly.ddbor pathological. However, anticytokines (anticytokines re-
athletic supplementation had been tested in the elderly. Thagptors (68), cytokines receptors, Thalidomide, Pentoxi-
the nutritional track remains rather uncertain. The only prodgliine, Etanercept) have not been used except on an experi-
sition we can make is to please respect RDA for proteinsniental level in sarcopenia. Today no evidence supports any
the elderly (healthy or diseased); they are the same as Rab#i-oxydative therapy (69).
for adults (65). Today, the therapeutical consensus in sarcopenia in the el-
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derly is rather limited: to do resistance and endurance exaess. The repair phenomena take longer. The differential
cise, to follow protein RDA, to treat as early as possible asgyeed explains this long-term process of muscle loss. Inactiv-
inflammatory disease, and to limit bed rest. These are ratityerand disuse slow recovery; action against resistance is
poor, but simple and inexpensive recommendations. If moeeded for muscle metabolism.

elderly followed them, there would be fewer disabled elderly. The lack of knowledge needs to be corrected through more
research: clinical, on measures of sarcopenia and on syn-
dromes of hypermetabolism factors for accelerated muscular
aging; epidemiological longitudinal studies on evolution of
sarcopenia; and pathophysiological studies on hormonal in-
Regulation of muscle mass remains largely unknown. Théleenmatory and clinostatic approaches of sarcopenia.

is a preeminence of intermittent inflammatory and stress fac-But the emergency remains the therapeutical approach. To
tors in muscle proteolysis (cytokines and cortisol). So we agime back mobility to frail elderly is to offer them a better
expect circadian factors in muscle synthesis (GH, sex hquality of life. We must recall that sarcopenia and its conse-
mones, insulin) rather than a continuous phenomenon. Tdugnces on mobility are the first health problem of aging be-
can lead to the following hypothesis: during life acute everfitse dementia. Dementia hits some of the elderly, but sar-

Conclusion

the organism uses muscle as a reserve and consumes maspknia hits all of them.
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