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The Effect of a Single Bout Endurance Training on HSP70
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Abstract:  Skeletal muscle may develop adaptive chaperone and enhancement defense system through daily
exercise stimulation.The present study investigated endurance exercise alters the expression of chaperone
proteins.These proteins function to maintain homeostasis, facilitate repair from injury and provide
protection.Exercise-induced production of HSPs in skeletal muscle and peripheral leukocytes and, it may
provide insight into the mechanisms by which exercise can provide increased protection against  stressors.
Nine female were subjected for a single bout of endurance treadmill running (35 min x 0 grade).Levels of
chaperone proteins [heat shock protein (HSP)70] were measured in response to exercise  and  prolonged
training. HSP70 levels were increased, immediately and 2 h after endurance exercise. All data are expressed as
means ± SEM. A paired samples Student's t-test and analysis of variance (ANOVA) and LSD test were used
for comparisons among means (P value was <0.05 ). In addition, HSP70 enhancement by prolonged exercise was
not significantly. These findings demonstrate that prolonged exercise can induce enhancement of HSP70.
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INTRODUCTION leukocytes  has  been  found  to  be  modulated by

Heat shock proteins (HSP) is highly conserved and stress  and  inflammatory  reactions  after  endurance
as molecular chaperone plays an important and universal exercise  were  expected  to  stimulate  synthesis  of  HSPs
role in various physiological and biochemical processes. in  peripheral  blood  leukocytes  [3,  4].  Strenuous
The HSP contain is involved in a variety of muscular exercise  increased  HSP  expression  in  blood
changes. Exercise training leads to induction of HSP in immediately  at  the  end  of  running,  which  shows a
skeletal muscle, depending  upon  the  exercise volume positive  function  of  HSP  in  leukocytes.  Down
and exercise intensity, also associated with age, sex and regulation of HSP-positive cells in  trained  athletes at
training status. HSPs play an important role in the rest  is  apparently  because  of  adaptation mechanisms
muscular adaptation to physical training [1]. HSPs are a to regular endurance training [5]. Exercise is the primary
class of functionally related proteins whose expression is factor associated with Hsp70 induction in muscle of
increased when cells are exposed to elevated temperatures treadmill run [6]. Most treadmill running protocols employ
or other stress [2-4]. Production of high levels of heat negative reinforcement. As these stimuli may themselves
shock proteins can also be triggered by exposure to activate stress responses and expression of  Hsp70  [6].
different kinds of environmental stress conditions, such So exercise induces  the  release  of  heat  shock  protein
as inflammation, exercise, starvation, oxygen or water 72 from the human brain in vivo [7]. Heat HSPs are
deprivation. Consequently, the heat shock proteins are intracellular proteins present in the cells of all organisms,
also referred to as stress proteins and up regulation is as their function is to interact with denatured proteins
part of the stress response. Some studies  suggest  that (Young et al 2003), also have important extracellular
an increase in damaged or abnormal  proteins  brings functions. Hsp72 has potent immune regulatory effects
HSPs into action [2]. Extracellular and membrane bound [7]. Ghosh et al. (2003) suggested Heat shock/stress
heat-shock proteins, especially Hsp70 are involved in protein (HSP) expression  in  human  leukocytes  has
binding antigens and presenting them to the immune been  found to  be  modulated  by  endurance  exercise
system [2]. Fehrenbach et al. (2000) showed, heat and Fehrenbach et al. (2000) showed HSP expression in
shock/stress protein (HSP)expression in human human leukocytes is modulated by endurance exercise [5].

endurance  exercise. Temperature  increase, oxidative
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In the present study, we evaluated the influence of a
single bout endurance exercise on HSP70 in peripheral
leukocytes.

MATERIAL AND METHODS

Nine  healthy  females  participated  in  the  study
(mean age 23 ± 2 years [±SEM], body mass 54 ± 3 kg and
maximal oxygen uptake [VO ] 4.9 ± 0.2 L/ min). Subjects2max

were informed as to the potential risks associated with
participation in the study before obtaining their written
informed consent to participate. The study was carried
out in accordance with the IAU and approved by the
Ethical Committee . The influence of endurance exercise
on  HSP70  in  peripheral  leukocytes evaluated, before
and at 0 and 2 h after by flow cytometry and RT/PCR,
respectively.

Experimental     Protocol:    Subjects       performed a
35 -minute  bout  of  continuous  exercise  on  a  trade meal
(T 9700 HRT, USA). The laboratory temperature during all
trials was 21±1°C.

Blood Samples and Calculations: Paired samples of
anticubital venous blood were collected in heparinized
syringes  and  kept  on  ice  until  analysis  for  hematocrit
on ABL 700 apparatus. To determine the serum HSP70
protein concentration, were  obtained  and  placed  in a
tube  containing  a  clot-inducing  plug.  This  tube  spun
in a centrifuge at 1200 × g  at  4°C. A  highly  sensitive,
enzyme-linked  immune sorbent assay method was used
to determine the concentration of HSP70 protein in serum
.All samples were tested in duplicate.

Statistics:  All   data   are   expressed   as   means  ±  SEM.
A paired samples Student's t-test was used to compute
the statistics using the SPSS computer software program
and so statistical analysis was conducted by using
analysis of variance (ANOVA) and LSD test was used for
post hoc multiple comparisons among means. A P value
< 0.05 was considered statistically significant.

RESULTS

The anticubital serum HSP70 protein concentration
was elevated the detection limit of the assay in subjects
at rest. After 35 minutes of exercise, the anticubital serum
HSP70 concentration was elevated (Table and  Figure1),
but were not significantly (Table2) (P > 0.05). So the
ANOVA test did not significantly (Table 2 ).

Table 1: Mean±Std. deviation HSP70 before exercise and in recovery

Time N Mean±Std. Deviation

Before 9 5.58±2.72

After 9 8.44±4.29

2h after 9 7.68±5.02

Table 2: The results of t-Test and ANOVA HSP70

Time

-------------------------------------------------------------

Statistics t Sig. F Sig.

Before - after -.940 .37

Before - 2h after -1.337 .21 1.156 .33

After - 2h after -.589 .57

P < 0.05

Fig. 1: Changes HSP70 before exercise and in recovery

DISCUSSION

The principal finding of the present study was that
endurance exercise led to an elevation in the resting level
of peripheral leukocytes HSP70 content,as was previously
reported in skeletal [8] and myocardial [9] muscle [10].
Previous studies indicated that endurance exercise
elevated the resting level of  HSP70  in  skeletal  muscle
and heart [10-12].  The  elevation  of  body   temperature
[13, 5,  14], formation of ROS [14, 15] and depletion of
glycogen [16] are all regarded as factors that induce
HSP70 expression in  skeletal  muscle  during  exercise
[17]. When body temperature was maintained during
endurance exercise, HSP accumulated in peripheral
leukocytes. Therefore, an elevation in body temperature
could be excluded as a contributor to the increase of
peripheral leukocytes HSP70 in subjects.  So the there is
a possibility that treadmill running might be a stressor to
induce  HSP70.  These findings suggest the possibility
that the treadmill running, as used in the present study,
may   stimulate    stress    response    to  induce   HSP70.
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Exercise intensity per unit time was probably higher in our REFERENCES
study, so threshold to evoke HSP70 may exist during
exercise endurance [17]. Some of studies demonstrated
that HSP70 was delayed several hours after stress: 2 h
for  heat [18, 19], 1 h for cold [16], 2 h for oxidative reagent
or ethanol [20] and 2h for treadmill running [21, 17].
Endurance exercise leads to an elevation in the resting
level of peripheral leukocytes HSP70. Thus it is concluded
that endurance exercise elevates the resting level of
peripheral leukocytes HSP70 and that the resultant
accumulation of HSP70 helps to protect stress-loaded
cells from injury due to the elevation of chaperone activity
[17].

Whilst the exercise-induced stress response, data
from humans are more infrequent and  less  insightful.
Data indicate that acute endurance increased the content
of ubiquitin, alpha B-crystallin, HSP27, HSP60,  HSC70
and HSP70. Although HSP70 Increased during exercise,
immediately, post-exercise or several hours following
exercise, but techniques have typically did not
demonstrate a significant increase in protein content
within 1-2 hours following the exercise stress. However,
comparison amongst studies is complicated by variations
in exercise protocol (mode, intensity, duration, damage),
muscle group and differences in subject characteristics
(training and nutritional status, age, sex). The stress
response is likely initiated by mechanical damage to
protein structure and associated with inflammatory
processes. Exercise training induces an increase in HSP
levels, which is dependent on training and training
status.Trained subjects display an attenuated stress
response to customary exercise [22]. The exercise-induced
alterations indicate that immune competent cells became
activated.In addition to heat stress,other exercise-
associated stress agents may have also participated in
stimulation of  HSP  expression  in  leukocytes. The
pattern  of  HSP  due to training status may be attributed
to adaptive mechanisms. Strenuous exercise induces
oxidative stress and modification of intracellular proteins.
Exercise, however, up regulates endogenous antioxidant
defenses and heat shock protein (HSP) expression.
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