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Physical Exercise & Molecular Adaptations
for Longevity

Uzun Omiirliiliik i¢in Fiziksel Egzersiz ve
Molekiiler Adaptasyonlar

ABSTRACT The benefits of exercise training in promotion of good health and in prevention of various dis-
eases are well established. During heavy physical exertion, however, the oxygen flux to active skeletal
muscles increases by hundred fold and oxygen consumption by fifteen fold. Such acceleration in the rate
of oxidative metabolism is associated with enhanced production of ROS, and therefore, exercise itself may
induce oxidative stress. Uncontrolled oxidative stress, a state where the increased production of reactive
oxygen species (ROS) overwhelms endogenous antioxidant protection may result in damage of lipids, pro-
teins and genome. There is also a general consensus that oxidative stress may have an important role in
the pathophysiology of diabetes and its complications. However, at lower concentrations, ROS also serve
as messenger molecules and regulate cellular adaptations. Despite possible risks of acute exercise in rela-
tion to oxidative stress in diabetic patients, our group has previously observed that regular moderate ex-
ercise and fitness may protect diabetic men against oxidative stress. Heat shock proteins (HSP) maintain
and re-establish protein structure, promote cell survival and protects tissues against damaging insults. In
diabetes, perturbations in the endogenous antioxidant and HSP protection have been reported. Our results
show that experimental diabetes induces oxidative stress and impairs HSP protection possibly via tran-
scriptionally mediated mechanisms and endurance training may partly offset the adverse effects of diabetes
by up-regulating tissue HSP expression. In summary, although acute exercise can increase susceptibility
to exercise-induced oxidative damage, endurance training may protect tissues to oxidant insults via up-reg-
ulating antioxidants defences and HSP expression.
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OZET Fiziksel egzersiz saghkli yasamin vaz gecilmez elementidir ve temel gereklerindendir. Diger taraftan
agir ve uzun siireli egzersiz oksidatif stress’e neden olarak, dokulara ve organlara zararhi etkiler
dogurabilmektedir. Oksidantlar bu zararl etkilerinin yan: sira hiicre fonksiyonlarinda mesaj iletici rol
oynayarak “heat shock protein” (HSP: stress protein) sentezi gibi hiicre adaptasyonlarini da regiile
etmektedirler diizenlemektedir. Diabetes Mellitus oksidatif stresi artirarak dokularin savunma esigini
diistirmektedir. Bu giine kadar fiziksel egzersizin ve antremanin diabetesde stress proteini cevaplarina
etkisi aragtirilmamugtir.

Grubumuzun caligmalarinda deneysel diyabetik sicanlarda endurans tip antremanin doku oksidatif stress
bulgular1 ve HSP sentezi {izerine etkileri arastirilmistir.

Bulgular: Diyabet indiiksiyonu HSP72 diizeylerini kalp, karaciger ve vastus lateralis kasinda disiirdii.
Diyabet, oksidatif stres gostergesi olan stress proteini hem-oksigenaz-1 (HO-1) seviyelerini kalp, iskelet
kas1 ve karaciger dokusunda yiikseltti. Diyabet incelenen tiim dokularda oksidatif stresi ve protein
oksidasyonunu artird: ve doku inflamasyonuna neden oldu. Endurans antremani HSP72 seviyelerini gerek
kontrol, gerek diabetik siganlarda artirdi. Ancak diabetik siganlarda bu artis kontrollere kiyasla belirgin
bir sekilde diisiik kaldi. Endurans antreman: transkripsiyon faktorii “Heat Shock Factor-1” "HSF-1’in
aktivasyonunu arttirdi, ancak bu aktivasyon sadece kontrol si¢anlarinda gézlendi.

Arastirmalarimizin sonuglar1 gostermistir ki; diyabette HSP sentezini muhtemelen transkripsiyon
seviyesinde azalmaktadir. Diizenli fiziksel aktivite kismen de olsa, HSP savunmasinda diyabetin neden
oldugu zaafi diizeltmistir.
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