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Effect of stress protein (HSP 70) on recovery following exercise
induced muscular damage and fatigue

Mitsuo KOSAKA, Motoi YAMANE, Takahide KATO, Ryuji OGAL
Minoru MATSUMOTO, Atsuko TSUKANAKA and Norikazu OHNISHI

Abstract

Current interest is attracted to the problem on the correlation between physical exercise and heat shock

induced protein (HSP 70), especially on the enhanced postischemic myocardial recovery following exer-
cise induction of HSP 70. From the recent papers, the inducible isoform of the 70kDa heat shock protein

(HSP) family, HSP 70kDa has been confirmed to protect cells from protein-damaging stressors and has

been associated with not only myocardial protection but also recovery of several tissue damages. In the

present review article, therefore, the related papers to exercise induced body hyperthermia, muscular

damage and HSP 70 family, and their protection and/or recovery mechanism were collected and analyzed

from the view-points of biological functions of stress protein HSP 70 family as well as of Granyl-Granyl

Acetone (GGA) the HSP inducer.
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a. The induction of hsp 70 by heat shock for 1 hr at
various temperature. RAW 246.7 cells were sub-
jected to a heat shock treatment for 1 hr at 36°C, 42
C, 44C and had a recovery time for 1.5 hr at 37C.

, f/ f/f/

1 2 3 ' 5
(recovery time:37°C, 24h)

b. the induction of hsp 70 by heat shock for 30 min at
various temperature. U-937 cells were subjected to
a heat shock temperature for 30 min at 39C, 42C,
44C and had a recovery time for 24 hr at 37C.
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Thermal sensitivity
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I~ A0 A — T bR VaER) (1RO
LSRRI X 25528175 HSP 5B
DREN wMRFt Lz, ZOFER, M~ 7 2D
%55 HSP mRNA A58 L 7275, i~
Y ADEERG TIEIHETIE R d o 72, AT,
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Heat Stresses

' 4 N

1} Induction | HSP P 53 ﬂAccumulatjon

WAF1 | «— Gene ¥ Bax
l Switch board l

Molecular Cell Growth |Proliferation Apoptosis
Chaperone | | Control Inhibition Cell death and/or

Induction of Damage
Reactivation of heat
Inactivated proteins

Protection of Heat Damages

7. AL ARBOHIRE - BEEERFERTR

NSAIDs GGA
( Indomethacin & Aspirin ) ( Granyl granyl aceton :
/ I \ HSP Inducer)
High Dose Low Dose Inhibition of Heat Slh ock
short term Ionglterm COX |1. 2 Element( HSE )
+
Activated Inhibition of Heat Shock
Caspase Prostaglandin Transcription

(PG) Factor ( HSTF )

Inhibition <« HSP | Inhibition <{ HSP | Inhibition <«———— HSP

Necrosis Apoptosis Necrosis & Apoptosis
Direct Cell Damage Indirect Cell Damage

8. GGADIFRAREIEABFELERTR

A 7 WIZEZE % Cdk (Cyclin dependent kinase BI2HOEEZ LN HBMG0)  EF W |2k R
:2:3:6) EWHEI LT, AYAMFL OB % H)4E L 7T U4 FRVIEAER (NSAIDs) 12 & 2 ke
THSPDpF-> v xu e L L CHlia H 5 HINEAE O FE B A% HSP 35384 O+ L < v

ERBEED S THEBEIC L > THREL TV 7 2 (GGA) IRFIC X > THI#I 2 25 (8)
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