The Japanese Soci ety of Physical Fitness and Sport Medicine

AR (2006) 55, 503~512

EMEEREOOEERICE T 3B/ EED Cca?t BV ALEEEDZIL
— EHEBHEDHE

w2 b
mom E £

= BB omY

N N 2

CHANGES IN SARCOPLASMIC RETICULUM Ca®" -SEQUESTERING CAPACITY
DURING RECOVERY FOLLOWING HIGH-INTENSITY EXERCISE :
COMPARISONS BETWEEN FAST- AND SLOW-TWITCH MUSCLES

TAKAAKI MISHIMA, TAKASHI YAMADA, MAKOTO SAKAMOTO and MASANOBU WADA

Abstract

The purpose of this study was to investigate changes in sarcoplasmic reticulum (SR) Ca®t-
sequestering capacity in rat fast-twitch plantaris (PL) and slow-twitch soleus (SOL) muscles dur-
ing recovery after high-intensity exercise. The rats were subjected to treadmill runs to exhaus-
tion at the intensity (10% incline at 50 m/min) estimated to require 100% of maximal Oy consump-
tion. The muscles were excised immediately after exercise, and 15, 30 and 60 min after exercise.
Acute high-intensity exercise evoked a 27 % and 38 % depression (P<<0.05) in SR Ca2+-uptake
rate in the PL and SOL, respectively. In the PL, uptake rate remained lower (P<0.05) at 30 min
of recovery but recovered 60 min after exercise. These alterations were paralleled by those of SR
Ca’"-ATPase activity. On the other hand, SR Ca2+*uptake rate in the SOL recovered 15 min
after exercise. Unlike the PL, discordant time-course changes between SR Ca’T-ATPase activity
and uptake occurred in the SOL during recovery. SR Ca®T-ATPase activities were unaltered with
exercise and elevated (P<C0.05) by 25, 30 and 30% at 15, 30 and 60 min of recovery, respectively.
These results demonstrate that SR CaZV*’*scqucstering ability is restored faster in slow-twitch
than in fast-twitch muscle during recovery periods following a single bout of high-intensity exer-
cise and suggest that the rapid restoration of SR Caz+~sequestering ability in slow-twitch muscle
could contribute to inhibition of disturbances in contractile and structural properties that are
known to occur with raised myoplasmic Ca®" concentrations.

(Jpn. J. Phys. Fitness Sports Med. 2006, 55 : 503~512)
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Fig. 1.

A typical example of sarcoplasmic reticulum Ca’™"
Measurements were performed in muscle homogenates using the ca®?t
indo-1. Uptake was initiated by MgATP,

uptake rate measurements.
fluorescent dye
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High-intensity exercise-induced changes in Ca®™ uptake rate of sarcoplasmic reticulum

in plantaris () and soleus (). The rats were subjected to treadmill runs exhaustion at the
intensity estimated to require 100% of maximal Oy consumption. Values are means =SD. The
results are expressed as percentages of control (CON). 2P<C0.05 vs CON. 5P<(.05 vs O min.
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Fig. 3. High-intensity exercise-induced changes in Ca®" -ATPase activity of sarcoplasmic
reticulum in plantaris (M) and soleus ((1). For treatment of rats, see legend to Fig. 2.
Values are means+SD. The results are expressed as percentages of control (CON). ?P<
0.05 vs CON. PP<C0.05 vs 0 min.
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Fig. 4. High intensity exercise-induced changes in the ratio of ca®t uptake rate to Ca’™-
ATPase activity of sarcoplasmic reticulum in plantaris () and soleus ({']). For treatment
of rats, see legend to Fig. 2. Values are means£SD. 2P<C0.05 vs CON. "P<0.05 vs 0 min.
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activity ratio) /39 A =% &L LTHWAZ L%
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ATPase [EMHEAME N L2 T, TOFED ATP
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VT SR Ca® -ATPase {HMEAME T T 2 0, HHE
TLHER T & AERE T- OB 5w /ER LT
WhZ ki, F7z, MEERIZS W TEELSSEDE
T 50, KRR OB LR A I AR
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[ 48 A IC B VT, SRCa?T WY AAMESE L SR
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Z D728, uptake:activity ratio I ZILTF T AR E
%) (Fig. 4), ZHIZ SR 25T 5 Ca®T A7
ML LA RT 0L ELLNLY, Bkl
ko T, Ca®T IIHT B SR DIREE D E BN
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Ca®"-ATPase A5 & W HINICMEB L, Ca®”
PRIT 2 e HRE SR TWE S0 Ak
SARMIETHC A EREHTTIEEO L) LIS
RIDEEBbh v, ZXONLERKE LTI,
B L 2RO EAHITH NS SR #41TC T30
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T2 575, Ca®" T ¥ 7 &SRB
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HEEICEEINDL L, CZT BTy AL
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TRBICAELTVEDD, THLELTVWALETH
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BHEBRECET ] KERT B E, 05
O = BAENEEI I BT 2 ¥ 7 FIUVEER
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FTHAH. SOL IIPENM & L CUMEE L HE
T5)RATHEERREHERL-LTBY, Tio,
By BEDHEWLEERTT ) OISR R AT
bHb. EEIE, SR Ca® -ATPase {EMH L5 L,
Ca®" WY AARKREZ VB R EE TS L) AN
ZALIE, ZOFHOEECIEREOZLZIMHT S &
9, WFEIELLERERO2D Lk,
ANy Za—1) iR, Cat KER T T4 vk
AT 7 H—EO—HTHY, Calt [Tk oTHFOE
EVTEEASNLEZEFHLENTWES, HLY =
2= YOWHHFTH LI A 70 ZFE) Y ADKE
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AR, AN Za— ) YD slow HlAIA
DEFIZEG L TWAEZ EERT. #F (type 1D
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BEWAY = 2L F— B BT Y, -
ST o THET S type 1IB HHED 5 type [TA
WHEND Y A TRATIE, ko T AL F -5 %
BOL)ETABMBEITH L EEZ LN, HE
2BV, B SR Ca®t HUY AAEEEDET A5,
AR IC R T A Di, AV Za—1Y D
VER % J0He S 5 DR TH LT RN D 5 .
Dbz &n6, #ifhe k_EFHICBWTSR

Ca® " MY AAEEIEMICEBET LI L, B
U5 T2 SR Ca® " HUD A A #iFE & SR Ca®" -
ATPase IHHEIZFEA L TEILT 5 DI Tl b
BRSPE R o7, BHTHALNREALR Cal 1Y
D AARBERED AR L, Mkt L7 IS EI2vEaf S h
BRFHIIBNT, BRERTHRENZELT 5 D 2 HiH§
AHZEIOEHLTWADDEHEINS.
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fafk (sarcoplasmic reticulum, SR) @ Ca®" BV A&
e o Zibz, Wistar REMET v b &2 B THRES
L7z, & 50m/min, b0 ZE10% T % K # 12
L T TETSE, ETERS L OETH T1551,
3091, 1EERIC, #ETTH 5 RIS (plantaris,
PL)BXUEK TH 5 T A5 (soleus, SOL) % FFEL
L, FEIV A — b SAEAFEN G 24TV, LFD
FER IR,

1. SR Ca®" B D A&, PL, SOL & biEH)

BRICEHFELEL THEERZIKTARD LN

72. PL TUIEATH T304 ICBWTH D A A

HEIINEL 22> 72012xf LT, SOL Tidl5

FRICEIET A Z D ST
2. SR Ca”*-ATPase {112, PL Tl Ca®" HLY

AHRE L FFEOEALER L. —F, SOL T

FEERIC BV T25~30%BEE T % & & g

X (AN
3. SR Ca®" -ATPase {HM I3+ 5 Ca®" BV &

FHIEFE O, PL CILEBEHES L CEEHIC

ZALERD SN oz, 2 LT, SOL

TIHEHERB L OCRERICBVWTKTI A2 &

DR BT,

Ut Z brs, SmEEsitonEHclg, &
B & D BFICB VT SR @ Ca®" BUY AAHERE AT
HICHET L Z PN o7, BHTALDR
PR Ca® T BUD AAAKERED I, #kHE L 72X
WIGEDBEM I NLERIIB VT, BEPEAENE
L3 2D02MEIT5 LHEHLTWE LD LHEEE
na.
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