F- -kal-s akt- -tés ésn -dat, stress

Osszefoglalé és kommentar

Minden elismerésem azé, aki tisztan lat az alabbi kérdésekben:

e azintenziv fizikalis terhelés okoz-e oxidativ stresszt;

e az oxidativ stressz az edzésprogramok soran szlirhetd és szlrendé-e;

e az oxidativ stressz okozati dsszefliggésben van-e a tuledzésnek nevezett élettani
allapottal;

e antioxidans taplalék-kiegészitékkel a tuledzés kdvetkezményei csdkkenthetdk-e;

e az extrém terhelés soran sajnos egyre gyakrabban fellépé hirtelen szivhalal és az
oxidativ stressz okozati 6sszefiggése megallapithato-e?

Kitiind kollegammal tobbszaz kdézleményt bongésztiink végig. Csatolom az &ésszefoglald
referatumot; nem allitom, hogy a mélyrehaté elemzés valamennyi kétséglinket eloszlatta
volna.

Szakemberek szamara alabb tovabbi gondolatébreszté kivonatokat idézek.

Jelenlegi személyes véleményem:

o Az egyeéni terhelés tolerancia figyelembevételével kidolgozott edzésprogram az
antioxidans kapacitast néveli, az oxidativ stressz kockazatat csékkenti.

e Tulzott edzésintenzitds oxidativ stresszt okoz. amely az igénybevett izomzat
sejtjeinek mikromorfoldgiai karosodasahoz vezet (tuledzés).

o Az edzésprogram soran kulondsen fontos az antioxidas-prooxidans egyensuly
vizsgalata; az oxidativ stressz észlelése.

e Mint azt az Antioxidans labor oldalon részletesen ismertettem a Biofoton szkenner
olcsd, gyors, nem invaziv lehetéség az antioxidans status monitorozasara.

o Az oxidativ karosodas kockazatanak csokkentése a terhelés limitalasatél és/vagy az
antioxidans raktarak feltoltésétdl varhatd (étrendi elbirasok, antioxidans taplalék-
kiegészitbk).

e Tovabbi kutatasok tisztazhatjak, hogy az extrém terhelések kapcsan el6forduld
hirtelen szivhalal és a terhelés indukalta oxidativ stressz okozati 6sszefliggése
fennall-e.
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Reactive oxygen species can be important in the initiation of exercise-induced muscle
damage and in the initiation and propagation of the subsequent acute muscle inflammatory
response. Oxygen radicals generated via the neutrophil respiratory burst are vital in clearing
away muscle tissue that has been damaged by exercise and they may also be responsible
for propagation of further damage. Intervention by antioxidants to limit the postexercise
inflammatory response and its potential to impair optimal muscle function are of interest to
serious and recreational sports participants. Although antioxidants have the potential to limit
muscle oxidative stress during the postexercise period, direct evidence for their role in this is
limited. It is likely that short-term training can protect muscle from subsequent exercise-
induced damage and inflammation without necessarily improving muscle antioxidant status.
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Although muscle antioxidant status may be enhanced by longer term training, diet, or
antioxidant administration, the significance of antioxidants in limiting muscle damage during
the acute inflammatory response needs to be more clearly defined. It may even be
counterproductive to limit neutrophil function during the inflammatory response,

since this may inhibit subsequent muscle repair.

(Annak ellenére, hogy az antioxidansok rendelkeznek azzal a képességgel, hogy a terhelést
kovetd oxidativ stresszt limitaljak, a kdzvetlen bizonyitékok szama elégtelen)
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Many studies have demonstrated that intense muscular work generates considerable
amounts of reactive oxygen species (ROS). In order to prevent oxidative stress, the body
contains a large number of nonenzymatic and enzymatic antioxidants that either prevent
ROS formation or scavenge radical species. Oxidative stress can lead to damage or
destruction of cellular macromolecules such as lipids, proteins, and nucleic acids. Therefore,
oxidative stress has been associated with decreased physical performance, muscular
fatigue, muscle damage, and overtraining. It has been hypothesized that the body's
physiological amount of antioxidants is not sufficient to prevent exercise-induced oxidative
stress and that additional antioxidants are needed to reduce oxidative stress, muscular
damage, or overshooting inflammation. However, some but not all investigations have
demonstrated oxidative stress following physical exercise, and also, findings concerning the
role of antioxidants in reducing oxidative stress are equivocal. In addition, a clear association
between the amount of exercise-induced muscular, metabolic, hormonal, or inflammatory
stress and levels of antioxidant vitamins could not be established consistently. Therefore,
although the theoretical background may be sound, there is no scientific evidence to




recommend increased quantities of antioxidants to physically active people exceeding the
amount provided by a healthy, balanced nutrition.

(Jollehet, néhany -nem minden- kutatas kimutatta, hogy a terhelést oxidativ stressz kdveti,
az antioxidansok szerepével kapcsolatos vélemények ellentmondasosak)
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Physical exercise above a certain load has been suggested as being a cause of oxidative
stress. We have tested whether training with moderate (MT), strenuous (ST), or over (OT)
load can cause alterations in the activities of antioxidant enzymes, lipid peroxidation, protein
oxidation, DNA damage, or activity of 8-oxoG-DNA glycosylase (OGG1) in rat liver. The
levels of corticosterone decreased in all exercising groups but the differences were not
significant. Adrenocorticotrophin hormone (ACTH) levels decreased, not significantly, in MT
and OT compared to C. Activity levels of antioxidant enzymes did not change significantly in
the liver. The levels of reactive carbonyl derivative (RCD) content decreased in the liver of
exercising animals, and the differences reached significance between control and moderately
trained groups. The changes in the levels of lipid peroxidation (LIPOX) were not significant,
but were lower in the exercised groups. The 8-hydroxydeoxyguanosine (8-OHdG) levels
increased in the OT group, and the activity of OGG1 measured from crude cell extracts
tended to increase in MT and ST. The findings of this study imply that overtraining induces
oxidative damage to nuclear DNA, but not to liver lipids and proteins.

(Eredményeink szerint a tuledzés a sejtmag DNS oxidativ karosodasat okozza)
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Physical training is known to increase the antioxidant defence system and reduce exercise-
induced oxidative stress. However, intense physical aerobic and anaerobic training and
competition such as those imposed on professional rugby players, can induce an increase of
oxidative stress which can be implicated with the arrival of overtraining. The aim of this study
was to test the effect of training and competition load on oxidative stress, antioxidant status,
haematological, and cell damage markers in high-level rugby players during a competitive
season. Blood samples were collected four times in one year. Oxidative stress (Rmax),
antioxidant (vitamin E, uric acid, TAC, and lag phase), haematological (neutrophils and
monocytes) and biochemical (CK and myoglobin) parameters, as well as training and
competition load, and competition results were measured. Intense periods of training and
competition (T1 and T4) induced a significant higher maximum rate of conjugated dienes
oxidation (+67.2% in T1 and +40.6% in T4) compared to those observed at the reference
time (T3). Those periods also induced an increase in uric acid (+6.9% and 3.2%), and
inflammatory markers such as monocytes (+13.3% and 10.7%). On the other hand, vitamin E
(-8.7% in T1) and lag phase (-23.0% and -14.7%) were lower during these periods showing a
possible training-induced antioxidant down-regulation. The less intense period of training
(T2) was accompanied by lower neutrophils (-8.5%), CK (-53.7%), and myoglobin (-16.2%)
values. The results suggest that oxidative stress and antioxidant measurement are significant
in the biological follow-up of athletes.

(Intenziv tréning az oxidativ stressz megjelenését, ez pedig a tuledzés allapotat valtja ki. ...
Eredményeink szerint az oxidativ stressz és az antioxidans status markereinek
nyomonkdvetése az atlétak ellenérzésének fontos komponense)
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Free radicals are reactive compounds that are naturally produced in the human body. They
can exert positive effects (e.g. on the immune system) or negative effects (e.g. lipids,
proteins or DNA oxidation). To limit these harmful effects, an organism requires complex
protection - the antioxidant system. This system consists of antioxidant enzymes (catalase,
glutathione peroxidase, superoxide dismutase) and non-enzymatic antioxidants (e.g. vitamin
E [tocopherol], vitamin A [retinol], vitamin C [ascorbic acid], glutathione and uric acid). An
imbalance between free radical production and antioxidant defence leads to an oxidative
stress state, which may be involved in aging processes and even in some pathology (e.qg.
cancer and Parkinson's disease). Physical exercise also increases oxidative stress and
causes disruptions of the homeostasis. Training can have positive or negative effects on
oxidative stress depending on training load, training specificity and the basal level of training.
Moreover, oxidative stress seems to be involved in muscular fatigue and may lead to
overtraining.

(Fizikalis tréning a pro- és antioxidans homeostasis zavarat, azaz oxidativ stressz okozhat.
... Az oxidativ stressz az izomfaradtsag és tuledzés valdszin(i oka)
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Physical training is known to increase the antioxidant defence system and reduce exercise-
induced oxidative stress. However, intense physical aerobic and anaerobic training with
competition, such as those imposed on young professional basketball players can induce an
increase of oxidative stress, which can be implicated with overtraining. The aim of this study
was to test the effect of training and competition load on oxidative stress, antioxidant status,
and vitamin levels in basketball players. Oxidative Stres Index (OSI 1), Total Peroxide (TPx)
antioxidant (vitamin E, A and The total antioxidant status (TAC 1)), biochemical lipid
parameters, as well as training results were measured. Results showed that all plasma
vitamin levels were significantly higher in basketball players (vitamin A: 1.61 +/- 0.05 mmol/l,
vitamin E: 26.45 +/- 0.72 mmol/l, vitamin B6: 10.58 +/- 0.7 mgr/l) than sedentary controls
(vitamin A: 1.22 +/- 0.04 mmol /I, vitamin E: 19.24 +/- 0.73 mmol/l, vitamin B6: 6.0 +/- 0.35
mgr/l) (p < 0.01). In addition TAC 1 was 2.06 +/- 0.02 and 1.89 +/- 0.01 mmol Trolox eq/L in
basketball players and controls, respectively (p < 0.01). Conversely OSI| was 0.89 +/- 0.09
arbitrary unit and 0.88 +/- 0.071 arbitrary unit in basketball players and controls, respectively
(p > 0.05). However, total plasma peroxide level (TPx) of basketball players and controls was
not statistically different (18.55 +/- 2.07 and 17.18 +/- 1.61 micromol H202/L, respectively; p
> 0.05). We conclude that physical exercise increase antioxidant levels and cause balance of
the homeostasis. Training can not have positive or negative effects on oxidative stress
depending on training load. The results suggested that oxidative stress and antioxidant
measurement are significant in the biological follow-up of young basketball players.

(Az eredmények a sportolok oxidativ statusanak nyomonkovetésére figyelmeztetnek)
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Cells continuously produce free radicals and reactive oxygen species (ROS) as part of
metabolic processes. These free radicals are neutralized by an elaborate antioxidant defense
system consisting of enzymes such as catalase, superoxide dismutase, glutathione
peroxidase, and numerous non-enzymatic antioxidants, including vitamins A, E and C,
glutathione, ubiquinone, and flavonoids. Exercise can produce an imbalance between ROS
and antioxidants, which is referred to as oxidative stress. Dietary antioxidant supplements
are marketed to and used by athletes as a means to counteract the oxidative stress of
exercise. Whether strenuous exercise does, in fact, increase the need for additional
antioxidants in the diet is not clear. This review examines the markers used to determine
oxidative stress in blood and muscle samples (e.g. lipid peroxidation, expired pentane,
malondialdehyde (MDA), F2-isoprostanes, congugated dienes, and 8-hydroxy-2'-
deoxyguanosine (8-OhdG)), the changes in oxidative stress markers induced by exercise,
and whether athletes require antioxidant supplements.

(Antioxidans taplalék-kiegésziték forgalomban vannak, és szamos atléta fogyasztja is ezeket
azzal a céllal, hogy ezaltal csOkkentsék az edzés kapcsan fellépd oxidativ stresszt. Az
antioxidans pétlas hasznat igazold bizonyitékok hianyosak)
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Performance of strenuous physical activity can increase oxygen consumption by 10- to 15-
fold over rest to meet energy demands. The resulting elevated oxygen consumption
produces an "oxidative stress" that leads to the generation of free radicals and lipid
peroxidation. A defense system of free radical scavengers minimizes these dangerous
radicals. Indirect measurements of free radicals generated during exercise include assessing
products of lipid peroxidation that appear in the blood (e.g., malondialdehyde and conjugated
dienes) or expired in the breath (pentane). Changes in antioxidant scavengers and
associated enzymes (e.g., glutathione, tocopherol, glutathione peroxidase) also provide
clues about demands on the defense system. Physical training has been shown to result in
an augmented antioxidant system and a reduction in lipid peroxidation. Supplementation with
antioxidants appears to reduce lipid peroxidation but has not been shown to enhance
exercise performance. The "weekend athlete" may not have the augmented antioxidant
defense system produced through continued training. This may make them more susceptible
to oxidative stress. Whether athletes or recreational exercisers should take antioxidant
supplements remains controversial. However, it is important that those who exercise
regularly or occasionally ingest foods rich in antioxidants.

(A ,hétvegi” atléta antioxidans rendszere nem olyan fejlett, mint a rendszeres edzésben
lévéé. Emiatt 6k jobban ki vannak téve az oxidativ stressz veszélyének. A taplalék-
kiegészitbk fogyasztasanak haszna nem egyértelmd. Az antioxidans vitaminokban dus
taplalkozas mindazonaltal a sportolok szamara kuléndsen fontos.)

PMID: 7748472 [PubMed - indexed for MEDLINE]




Related Links

Antioxidants: what role do they play in physical activity and health? [Am J Clin Nutr. 2000]
PMID:10919970

The role of antioxidant vitamins and enzymes in the prevention of exercise-induced
muscle damage. [Sports Med. 1996] PMID:8776010

Oxidative stress, exercise, and antioxidant supplementation. [Toxicology. 2003]
PMID:12821281

Free radicals, exercise and antioxidant supplementation. [Proc Nutr Soc. 1998]
PMID:9571703

Blood free radical antioxidant enzymes and lipid peroxides following long-distance and
lactacidemic performances in highly trained aerobic and sprint athletes. [J Sports Med Phys
Fitness. 1997]

PMID:9509820




