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Features and mechanisms of low-frequency fatigue
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Low-frequency fatigue (LFF) is defined as a long-lasting depression in force
which is induced by low stimulation frequencies in skeletal muscle. LFF may be functionally important as
the motor discharge rate during voluntary contraction rarely exceeds 30 Hz, a firing frequency below
which PLFFD is apparent. The aim of this study was to examine the mechanisms underlying LFF. The present
results suggest (i) that LFF is ascribable to both (a) decreased myofibrillar calcium sensitivity and (b)
reduced sarcoplasmic reticulum calcium release, (ii) that the contributions of (a) and (b) to LFF vary
with time after fatiguing muscle activity, and (iii) that oxidative modification is involved in (a).
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Fig. 1. Schematic diagram of fatigue stimulation.

(2) SF
SF 4

126 mM K" (pH
7.1) SF
Ca2+
(ryanodine receptor: RyR)

©)

(sarcoplasmic reticulum: SR) Ca*"
2 I (fast
troponin|: Tnif)  S-glutathionylation (S-Glut)

RyR
(0] 30
30
50
266
/
(20/100 Hz) 73.3% (P<0.05) SF (1/50 Hz)
64.8% (P<0.05)
LFF
Caz+
[Ca®s0 50% Ca**
Caz+
[Ca®]s0 (P<0.05)
(Fig. 2, before) S-Glut
(Fig. 2, after)
3.0 EE Before
25 a 1 After
S 20
=5
8 15
%
O 10
0.5
0.0
Control Stimulated
(n=7) (n=6)

Fig. 2. Effects of stimulation and S-glut on myofibrillar Ca®*
sensitivity. ®P<0.05, vs control before S-glut treatment. .
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Fig. 3. Effects of stimulation on S-glut of Tnlf. *P<0.05, vs
control.
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Fig. 4. Effects of simulation on caffeine threshold. *P<0.05,
vs control.
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Fig. 5. Time course of changesin ratio of forceat 20 Hz to
that at 100 Hz during recovery time. *P<0.05, vs control.
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Fig. 6. Time course of changesin [Caz*]g,o during recovery
time. *P<0.05, vs control.
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Fig. 7. Time cour se of changesin A[Caz*]so during recovery
time. *P<0.05, vs control.
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Fig. 8 Time course of changes in [Ca®]s after DTT
treatment during recovery time. *P<0.05, vs control.
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Fig. 9. Time course of changes in S-glut of Tnlf during
recovery time. *P<0.05, vs control. °P<0.05, vs 0 h. °P<0.05,
vs 6 h.
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