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ABSTRACT

Mobility disability is an early phase of the disablement process in older adults, and represents a major risk
factor for physical disability and mortality. Pathophysiological mechanisms responsible for the onset of mo-
bility limitation are still largely unknown. Oxidative damage, responsible for the disruption of the equilib-
rium of biological systems by damaging major constituent molecules, might play an important role in the
pathway leading to major health-related events. It has been suggested the existence of a vicious cycle involving
oxidative damage, platelet activation, and inflammation as promoter of pathophysiological changes occurring
with aging. This hypothesis is based on the following observations: (a) oxidative damage is associated with dis-
eases and clinical conditions potentially leading to disability and mortality; (b) oxidative damage is associated
with platelet activation, and a vicious cycle involving oxidative damage, platelet activation, and inflammation
has been demonstrated in several metabolic disorders potentially leading to mobility disability; (c) the age-
related physical decline may be associated to the oxidative damage due to the excess of free radicals; (d) an-
tioxidant defense and behavioral factors (e.g., physical activity, dietary restriction, smoking cessation) play an
important role in the reduction of oxidative damage levels and are associated with improved physical perfor-
mance and muscle strength. Antioxid. Redox Signal. 8, 609-619.

INTRODUCTION

APRIMARY GOAL of health care for older persons is to
maintain physical function. Mobility limitation repre-
sents a major risk factor for physical disability, which is asso-
ciated with worse quality of life, increased risk for mortality,
hospitalization, need for long-term care, and higher health
care costs (33).

In the 1950s, Harman hypothesized the “free radical the-
ory” of aging, suggesting that endogenous oxygen radicals
generated in normal cellular processes resulted in cumula-
tive oxidative damage (43), which produces aging-related
changes that exponentially increase the chance of death with
advancing age, even under optimal living conditions (44).

Oxidative damage has been associated with platelet activa-
tion (16, 18-22) and inflammation (30, 42, 55, 60, 105, 110).
A vicious cycle involving these three mechanisms and play-
ing an important role in the development and progression of
several metabolic disorders has been suggested (21, 22).
Moreover, current evidence show that oxidative damage may
represent a potential explanation for the pathophysiological
changes occurring during the aging process (28, 70, 90).
Mobility disability and mortality might represent the final
outcomes of this mechanism. In the present review paper, we
propose that a vicious cycle involving oxidative damage,
platelet activation, and inflammation may promote patho-
physiological changes leading to mobility disability and
mortality (Fig. 1).
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8-ISO-PROSTAGLANDIN F,_ (8-ISO-PGF,_)
AND LIPID PEROXIDATION

Most of the current evidence exploring the pathophysio-
logical effects of oxidative stress are based on lipid damage.
Lipid peroxidation represents a risk factor for several biologi-
cal conditions and clinical diseases potentially leading to the
onset of mobility disability and mortality.

The 8-iso-PGF,_ is a member of a family of prostaglandin
isomers called F,-isoprostanes. In contrast to classic
prostaglandins, formed through an enzymatic action of
the prostaglandin H synthase from arachidonic acid, F,-
isoprostanes result from a free radical-catalyzed mechanism
(79), thus providing an optimal estimate of oxidative damage
to cellular lipids (77). The formation of isoprostanes in lipid
bilayers may contribute to alterations in fluidity and integrity
of cellular membranes (80, 99).

Isoprostanes have been detected in fresh and stored sam-
ples of plasma and urine (4, 79), but also in cerebrospinal
(39), pericardial (66), bronchoalveolar (74), and amniotic flu-
ids (63). The finding of detectable levels of F,-isoprostanes in
all normal animal and human biological fluids and esterified
in normal animal tissues indicates that there is ongoing lipid
peroxidation that is incompletely suppressed by antioxidant
defenses, even in nondiseased individuals (62). Isoprostane
levels do not exhibit diurnal variations (47), but do vary
markedly in clinical and experimental conditions character-
ized by oxidative stress, and these values closely parallel dis-
ease severity (52). Lipid peroxidation has consistently shown
to be strongly associated with platelet activation and inflam-
mation, so that it has been hypothesized the presence of a vi-
cious cycle between these three mechanisms (Fig. 1) (21, 22).

Other measures of lipid peroxidation can be currently as-
sessed, but the measurement of 8-iso-PGF,_ is superior as an

index of lipid peroxidation to other measurements. F,-iso-
prostanes derive only from arachidonic acid, while malondi-
aldehyde is generated by other fatty acids with different per-
oxidation rates at different O, tensions based on the number
of double bonds contained in the molecule (64). Oxidized
LDL (oxLDL) represent a well-established cardiovascular
risk factor commonly adopted to measure oxidative damage,
in particular lipoprotein peroxidation. F,-isoprostanes are
formed during the oxidative modification of LDL and, con-
sequently, represent earlier markers of oxidative damage
compared to oxLDL (75). Moreover, the predictive value for
the onset of mobility disability and mortality of oxLDL lev-
els, which are measured in blood, might only be due to the
atherogenic action and consequent cardiovascular status as-
sociated with this lipoprotein peroxidation marker. In con-
trast from oxLDL, F,-isoprostanes have been found in sev-
eral and different tissues and body fluids (4, 39, 63, 66, 74,
79). This suggests that 8-iso-PGF, may represent an excel-
lent biomarker of lipid peroxidation for aging studies and,
through its multisystemic effects, play an important role in
the disabling process.

OXIDATIVE DAMAGE, PLATELET
ACTIVATION, AND INFLAMMATION
CONSTITUTE A VICIOUS CYCLE

8-iso-PGF, , a marker of lipid peroxidation, is able to in-
duce a dose-dependent platelet activation (21, 80, 99). In fact,
the reported linear relationship between 8-iso-PGF,_ and 11-
dehydro-thromboxane B, (11-dehydro-TXB,), a well-
established and reliable marker of platelet activation, sug-
gests the isoprostanes may be responsible for cellular
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activation (21). The association between the 8-iso-PGF, and
11-dehydro-TXB, levels has been demonstrated in pro-
inflammatory conditions, such as in obesity (22), in patients
with hypercholesterolemia (16), diabetes mellitus (19), and
homozygous homocystinuria (20). Therefore, the underlying
inflammatory state associated with these metabolic disorders
may be the primary trigger of a TX-dependent platelet activa-
tion mediated, at least in part, through enhanced lipid peroxi-
dation (21). A direct relationship between inflammatory
markers and 8-iso-PGF, has also been shown (30, 42, 55, 60,
105, 110), supporting the hypothesis of a vicious cycle in-
volving oxidative damage, platelet activation, and inflamma-
tion. Several feed-forward mechanisms amplifying and sus-
taining the cycle composed by inflammation, oxidative
damage, and platelet activation have also been demonstrated,
such as the effects of F,-isoprostanes on inflammatory gene
expression (69), the synthesis and release of inflammatory
cytokines from activated platelets (61), and a direct proin-
flammatory effect of C-reactive protein (CRP) (91). Finally,
increasing evidence is supporting an extensive cross-talk be-
tween inflammation and coagulation, in which inflammation
leads to activation of coagulation and this latter can modulate
inflammatory activity (59).

ANTIOXIDANT DEFENSE
COUNTERBALANCES THE EFFECTS OF
THE OXIDATIVE DAMAGE

An ideal “golden triangle” of oxidative balance, in which
oxidants, antioxidants, and biomolecules are placed at each
apex, has been described (11). In a normal situation, a bal-
anced equilibrium exists among these three elements. Excess
generation of free radicals may overwhelm natural cellular
antioxidant defenses leading to lipid peroxidation and further
contributing to muscle damage. Also noteworthy is the in-
creasing evidence reporting the strong relationship between
antioxidants and platelet activation (19-21, 83, 96).

Vitamin C is a water-soluble vitamin representing a first-
line antioxidant defense in plasma. It is a powerful inhibitor
of lipid peroxidation and regenerates vitamin E in lipopro-
teins and membranes. A strong inverse association has been
shown between plasma ascorbic acid and F,-isoprostanes
(10). Bagi et al. (5) have shown that chronic vitamin C treat-
ment is able to decrease high levels of 8-iso-PGF, in animal
models.

Vitamin E is a lipid-soluble vitamin found in cell mem-
branes and circulating lipoproteins. It protects against lipid
peroxidation by acting directly with a variety of oxygen radi-
cals. Its antioxidant function is strongly supported by regen-
eration promoted by vitamin C (67). Vitamin E is thought to
have a role in the prevention of atherosclerosis through inhi-
bition of oxidative modifications of LDLs (112, 119). The
formation of F -isoprostanes increases significantly in ani-
mals deficient in vitamin E (82). Moreover, inhibition of iso-
prostanes formation by vitamin E supplementation has been
shown in humans (114) as well as in animal models (62).

Carotenoids are lipid-soluble antioxidants. Plasma levels
of carotenoids are negatively correlated with levels of F-
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isoprostanes (10). Carotenoids levels are inversely associated
with inflammation (50), atherosclerosis (101), cardiovascular
disease (36), sarcopenia (107), and mortality (50), and posi-
tively correlated with physical performance (14). Improve-
ments in antioxidant status and reduction of lipid peroxida-
tion have been shown after carotenoids supplementation
(114).

Vitamin C, vitamin E, and carotenoids have shown to inter-
act synergistically against lipid peroxidation (86). Higher
serum levels of antioxidants are associated with higher
strength and physical performance measures (14, 107), sug-
gesting that oxidative damage may play an important role for
the onset of mobility disability.

OXIDATIVE DAMAGE, INFLAMMATION,
AND PLATELET ACTIVATION ARE
ASSOCIATED WITH
PATHOPHYSIOLOGICAL CONDITIONS
POTENTIALLY LEADING TO THE ONSET
OF MOBILITY DISABILITY
AND MORTALITY

Some physiological changes occurring with aging and as-
sociated with mobility disability and mortality have been re-
lated to the accumulation of oxidative damage (70).

A graded relationship between the extent of vascular dis-
ease and the likelihood of maintaining intact mobility func-
tion has previously been demonstrated (85). Isoprostanes
have been indicated as important markers of the atheroscle-
rotic process (77, 94). Oxidation of LDL, responsible for the
formation of foam cells in the vascular wall, results in a sig-
nificantly higher isoprostane synthesis (65, 98). In ApoE-
deficient mice, levels of isoprostane are increased compared
to controls (100). On the other hand, plasma levels of vitamin
C, vitamin E, and B-carotene are inversely associated with ca-
rotid atherosclerosis (35), supporting the hypothesis of a rela-
tionship between antioxidants (and consequently oxidative
damage) and atherosclerosis. The important role played by
platelet activation during the atherogenesis has been widely
demonstrated (93).

Oxidative damage and platelet activation are also associ-
ated with inflammation (18, 22, 30, 42, 55, 59-61, 69, 91,
105, 110), which, on the other hand, is able to affect skeletal
muscle mass and quality, namely by accelerating changes that
are typical of the aging process (1, 29). A direct influence of
cytokine levels on muscle mass has been demonstrated in hu-
mans (1, 45) as well as in animal models (49). Moreover, the
predictive value of inflammatory markers for the onset of
mobility limitation and mortality in older persons has already
been extensively demonstrated (15, 29, 116).

Obesity, a major risk factor for disability and mortality, is
positively associated with oxidative damage (10, 22, 23, 53)
and platelet activation (22). Moreover, obesity is associated
with insulin resistance, and emerging evidence links insulin
resistance to oxidative stress (26). Obese subjects present
higher levels of inflammatory markers (12, 120). Therefore,
body composition measures and obesity might represent im-
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portant mediators in the pathway leading from oxidative dam-
age to the onset of mobility disability and mortality.

OXIDATIVE DAMAGE, INFLAMMATION,
AND PLATELET ACTIVATION ARE
ASSOCIATED WITH DISEASES
POTENTIALLY LEADING TO THE
ONSET OF MOBILITY DISABILITY
AND MORTALITY

The burden of comorbidity has been defined as an etiolog-
ical risk factor for the frailty syndrome, which has disability
as major outcome. It has been shown that oxidative damage,
inflammation, and platelet activation are associated to several
clinical conditions.

In the cardiovascular system, lipids are in the first line of
free radical attack. Increasing evidence is indicating iso-
prostanes as markers of atherosclerotic diseases (94). Estab-
lished risk factors for coronary heart disease are associated
with elevated levels of isoprostanes (16, 19, 22, 72, 78).
Markers of lipid peroxidation and platelet activation are sig-
nificantly increased in human essential hypertension (72, 73).
Moreover, higher levels of F,-isoprostanes and inflammatory
markers, together with lower levels of vitamin C, have been
demonstrated in stroke patients (105). Strong associations be-
tween platelet activation and atherosclerotic clinical condi-
tions have been widely documented as well (93). Urinary lev-
els of 11-dehydro TXB, are increased in patients with stroke
(68) and hypertension (72, 73), and are able to predict myo-
cardial infarction and cardiovascular death (25).

The association of diabetes, a risk factor for lower extrem-
ity limitation (115), with enhanced lipid peroxidation and
platelet activation is well established (18, 19, 48, 62, 104).
The formation of F,-isoprostanes is induced in vascular
smooth muscle cells in vitro by elevated glucose concentra-
tions (84). Plasma concentrations of 8-epi-PGF, increase
during acute hyperglycemia in diabetic patients (104).

Even if DNA oxidative damage seems to be more impor-
tant for pathophysiological cellular changes leading to the
onset of cancer, it is reasonable that these modifications
might lead to fatal changes of cellular architecture. It has
been shown that estrogen-induced carcinogenesis is associ-
ated with higher levels of 8-iso-PGF, (9). Lipid peroxidation
has also been indicated as responsible of promutagenic le-
sions potentially leading to colon carcinogenesis (89). In-
creased levels of 11-dehydro-TXB, urinary excretion have
been found in patients with colorectal cancer (106) and sys-
temic mastocytosis (81).

Oxidative damage is involved in the pathophysiology of
several pulmonary conditions, which are also associated with
an increased risk of mobility disability (87). Isoprostanes,
which are potent constrictors of pulmonary vascular smooth
muscle and airway smooth muscle (52), are produced by free
radicals released by inflammatory cells in the airways and by
virtually every cell type in the lungs (52). Increased levels of
F,-isoprostanes have been reported in patients with allergic
asthma (24) and in expired breath condensate of patients with
chronic obstructive pulmonary disease (COPD) (54). Platelet

CESARIETAL.

activation is enhanced in patients with COPD and asthma (17,
57). It has been suggested that the enhanced thromboxane
biosynthesis may be due to changes in the arterial oxygen
tension (17).

Finally, free radicals, and consequent oxidative damage,
have been indicated, at least in part, as key factors to brain
aging (27). It has also been shown that cerebrospinal fluid
and brain tissue levels of isoprostane are increased in several
neurodegenerative diseases, such as Alzheimer’s disease (38).

OXIDATIVE DAMAGE, INFLAMMATION,
AND PLATELET ACTIVATION ARE
ASSOCIATED WITH BEHAVIORAL

FACTORS POTENTIALLY LEADING TO
THE ONSET OF MOBILITY DISABILITY
AND MORTALITY

Some behavioral factors have shown to potentially medi-
ate between oxidative damage and onset of mobility disability
and mortality (113). Cigarette smoke is characterized by a
number of oxidizing species, capable of producing lipid per-
oxidation (32). The relationship between smoking and iso-
prostane levels is widely demonstrated (62, 78, 92, 102).
Consistent with this notion, smokers typically show reduced
levels of antioxidants, such as vitamin C (31). Quitting smok-
ing and antioxidant vitamin therapy are able to reduce ele-
vated levels of 8-epi-PGF,_ in chronic smokers (102). Smok-
ing has also been associated with increased levels of platelet
activation and inflammation (51, 92).

Physical activity may play an important role in limiting the
free radical production and oxidative damage. Even if exer-
cise is associated with an abnormal production of free radi-
cals, the elderly who are physically active benefit from
exercise-induced adaptations in the cellular antioxidant de-
fense systems (34). Physical exercise training has also shown
to reduce basal levels of thromboxane in animal models (2).

Weight loss improves physical performance and function in
older adults (71). On the other hand, weight changes are posi-
tively associated with oxidative damage, platelet activation,
and inflammation (22).

ANTIOXIDANT SUPPLEMENTATION

Several studies have reported a reduction in lipid peroxi-
dation and platelet activation after antioxidant supplementa-
tion (16, 19, 23, 102). However, whether higher antioxidant
intake is beneficial in promoting better physical performance
and muscular strength is still controversial. Although find-
ings of some studies have shown improvements (46, 114,
118), other studies do not support a beneficial effect of in-
creased antioxidant intakes on physical performance (3, 6, 7,
88). Nevertheless, it seems reasonable that an adequate an-
tioxidant intake is needed to maintain healthy muscular activ-
ity (67). These controversial results might be explained by the
need of better targeting of subjects who can benefit from an-
tioxidant supplementation (56). It is likely that only subjects
with a low antioxidant status (due to an inadequate antioxi-
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dant intake) or those with high levels of oxidative damage
should be candidates for an antioxidant supplementation. To ad-
dress this issue, it is also needed to better explore the relation-
ship of dietary antioxidants intake with oxidative damage,
platelet activation, inflammation, and serum antioxidants levels.
The antioxidant intake may not only be associated with serum
antioxidants levels, but also inversely associated with levels of
oxidative damage, platelet activation, and inflammatory mark-
ers. This hypothesis needs to be confirmed, since it might pro-
vide the basis for future intervention studies aimed to evaluate
whether diet or antioxidant supplementation are able to reduce
oxidative damage, platelet activation, and inflammation.

OXIDATIVE DAMAGE, INFLAMMATION,
PLATELET ACTIVATION, SARCOPENIA,
AND THE AGE-RELATED PHYSICAL
PERFORMANCE LOSS

Sarcopenia is a key factor in the pathway leading from the
biological and clinical mediators linked to the oxidative dam-
age and platelet activation to the onset of mobility disability
(Fig. 1). Sarcopenia, defined as the involuntary loss of skele-
tal muscle occurring with advancing age, results in a decrease
of muscular strength and endurance and is associated with a
loss of autonomy in older persons (76). Several studies have
suggested that oxidative damage might be responsible for this
muscle strength and stamina reduction (14, 28, 70, 90). The
relationship between inflammation and sarcopenia is widely
demonstrated (76).

MECHANISMS LINKING OXIDATIVE
DAMAGE TO SARCOPENIA

Lipid peroxidation in membranes is extremely important
for proper cellular function. Phospholipids in membranes
represent a major site for the generation of reactive oxygen
species because of its high content of polyunsaturated fatty
acids. The allylic hydrogens in polyunsaturated fatty acids are
extremely sensitive to free radicals; this sensitivity leads to
lipid peroxidation and the generation of peroxyl radicals. At
the same time, the peroxyl radicals are capable of abstracting
allylic hydrogens from other fatty acids to produce more lipid
hydroperoxides, generating consequently a chain reaction of
lipid peroxidation (41).

Lipid peroxidation decreases membrane fluidity and in-
creases the leakiness of the membrane bilayer to substances
that do not normally cross the membrane other than through
specific channels (103, 117). Lipid peroxidation can also pro-
duce cytotoxic compounds able to inhibit protein and DNA
synthesis and toxic to mitochondria. Continued oxidation of
fatty acid side-chains and their fragmentation to produce
aldehydes and hydrocarbons will eventually lead to loss of
membrane integrity. For example, rupture of the membranes
of lysosomes can release hydrolytic enzymes into the cell,
causing an amplification of the damage (41). In addition,
lipid peroxidation can cause cross-linking and inactivation of
membrane proteins (103, 117).
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To date, no study has yet explored what is the role played
by lipid peroxidation in mechanisms leading to sarcopenia.
However, the cellular modifications associated with the age-
related lipid peroxidation is likely to affect the skeletal mus-
cle, limiting its functionality.

Besides these structural modifications potentially respon-
sible for the loss of skeletal muscle, it is noteworthy that
oxidative damage may lead to sarcopenia through other dif-
ferent proteolytic pathways (Fig. 2). In fact, a growing impor-
tance has been attributed to Ca2*-activated proteases and the
proteasome system (97).

Calpains (calpain I and II) are Ca2?*-dependent cysteine
proteases responsible for the cleavage of cytoskeletal proteins
(e.g., titin and nebulin) that anchor the muscle fiber contrac-
tile elements. The role played by calpains in the initial degra-
dation of myofibrillar proteins occurring in muscle atrophy as
well as in the necrosis process related to muscular dystro-
phies is well documented (8). Calpain activity is particularly
enhanced by any factor elevating cytolosic calcium concen-
trations and/or decreases calpastatin levels (37). It has been
suggested that oxidative damage may be responsible for cel-
lular ionic disturbances, reducing plasma membrane Ca2*
ATPase activity (109). This would delay the removal of intracel-
lular Ca?*, promoting its accumulation (97). Moreover, there is
evidence that cytolosic Ca2* levels increase with age (111).

Caspases (cysteine-dependent, aspartate-specific pro-
teases) represent a novel group of endoproteases which are
responsible for cellular apoptosis through the protein degra-
dation. In the cell, they are expressed as inactive precursors
(i.e., procaspases). Procaspases can be activated into cas-
pases (which will serve as apoptotic effectors, e.g., capsase-
3) through mitochondrial- (i.e., release of cytochrome-c
from the mitochondria forming an “apoptosome” which acti-
vates procaspase-9) and receptor- (i.e., apoptosis induced by
tumor necrosis factor-a binding with its death receptor and
activation of procaspase-8) mediated pathways. Moreover,
the stress-related release of calcium from the endoplasmic
reticulum into the cytosol is associated with a close cross-
talk between the calpain and procaspase proteolytic systems
(58,97).

It has also been suggested that oxidative damage may ac-
celerate muscle protein breakdown via 20S core proteasome
(97). This latter is part of the 26S proteasome (together with a
regulatory 19S complex). The 19S regulatory complex plays
an important role in the ATP-dependent degradation of ubiq-
uitinated proteins by removing the polyubiquitin chain and
unfolding the substrate protein. The unfolded protein is then
degraded into the 20S core without ATP. Moreover, the 20S
core proteasome can selectively and independently degrades
oxidatively modified proteins without ubiquitination (40).

Unfortunately, these proteolytic pathways associated with
oxidative damage and potentially leading to sarcopenia are
still too expensive and difficult to be assessed in large-scale
studies. However, their use is extremely promising and likely
to expand in the future. At this time, the use of lipid peroxida-
tion markers (such as isoprostanes) may represent a more fea-
sible means to assess the relationships between oxidative
damage and health-related outcomes, especially for those
events that, for their relatively low incidence, may need a
large sample size to be adequately explored.
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MECHANISMS LINKING PLATELET
ACTIVATION TO SARCOPENIA

According to our knowledge, no studies have yet ex-
plored the relationship between platelet activation and sar-
copenia. Nevertheless, it can be hypothesized that platelet
activation may be associated with sarcopenia on the basis of
previous studies showing (a) the association of sarcopenia
with oxidative damage and inflammation, and (b) the rela-
tionship between these latter and platelet activation. An in-
tervention program aimed at evaluating the beneficial effects
of long-term aspirin supplementation in terms of life span
extension is currently ongoing (95). In fact, aspirin has
shown to affect oxidant production and cytokine responses,
and to block glycooxidation reactions. Aspirin represents a
highly attractive therapy to prevent age-related pathophysio-
logical modifications due to its antiinflammatory, antithrom-
botic, antipyretic, analgesic, and antioxidant properties (95,
108). Therefore, aspirin may prevent the increase of the pro-
inflammatory component of aging while reducing levels of
oxidative damage. However, further studies are needed to
confirm these hypotheses and evaluate the preventive role of
antiplatelet treatment on health-related outcomes in the el-
derly.

OXIDATIVE DAMAGE, INFLAMMATION,
AND PLATELET ACTIVATION ARE
PREDICTORS OF MOBILITY DISABILITY
AND MORTALITY

In a recent study (13), we explored the predictive value of
oxidative damage (defined as plasma levels of oxLDL) for
the onset of mobility limitation in the Health Aging and Body
Composition. Levels of oxLDL were significantly associated

with the incidence of mobility limitation, even after adjust-
ment for potential confounders. This relationship was not
driven by the presence of atherosclerotic diseases or other
clinical conditions potentially mediating the relationship be-
tween lipid peroxidation and mobility limitation. These pre-
liminary results are strongly supportive of our hypothesis of a
relationship between oxidative damage and mobility disabil-
ity. Moreover, even if commonly used, oxLDL do not repre-
sent the best marker of lipid peroxidation. In fact, F,-
isoprostanes are formed during the oxidative modification of
LDL and, consequently, represent earlier markers of oxidative
damage compared to oxLDL (75).

On the basis of current evidence, oxidative damage,
strongly correlated with platelet activation and inflammation,
may represent a possible trigger for the cascade leading to the
onset of mobility disability and mortality. Along this path-
way, biological and behavioral factors, as well as the burden
of comorbidity (all are strongly linked to the oxidative dam-
age) may serve as mediators for skeletal muscle and physical
performance loss.

CONCLUSION

Pathophysiological mechanisms responsible for the onset
of mobility limitation in older persons are still largely un-
known. Future studies should be aimed to explore whether
markers of oxidative damage and platelet activation are inde-
pendent predictors of mobility disability and mortality. If this
relationship will be demonstrated by future studies, several
different goals of clinical utility will be reached:

* A pathophysiological mechanism will be recognized as
promoter and responsible of the disabling process;

» Biological markers identifying older persons at high risk
of disability events and mortality will be identified;
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« New potential targets for future intervention for disability
and mortality will be provided.

Further studies should also verify whether interventions
aimed to reduce or prevent oxidative damage and platelet ac-
tivation could be addressed for the prevention of disability
and the increase of life expectancy in older persons.

ABBREVIATIONS

ATPase, adenosine triphosphatase; Ca?*, calcium; Cas-
pases, cysteine-dependent, aspartate-specific proteases;
COPD, chronic obstructive pulmonary disease; CRP, C-reac-
tive protein; 8-iso-PGF, , 8-iso-Prostaglandin F, ; 11-dehy-
dro-TXB,, 11-dehydro-thromboxane B,; LDL, low density
lipoprotein; oxLDL, oxidized LDL.
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