Mediford Corporation

Study on the establishment of a system
for measuring muscle strength of cisplatin-induced
muscle atrophy model in mice

O Daichi Makabe, Emi Morita, Shinichi Ozato, Saeko Yoshihara, Hiromu Shimizu,
Takashi Tashiro, Seiichi Katayama, Naoyuki Hironaka, Katsuhide Nishi

Objective

Cisplatin is widely used in the treatment of various cancers, but it causes the
atrophy of skeletal muscles. The atrophy might induce sarcopenia, which greatly
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reduce the quality of life in patients. Therefore, it is hecessary to establish an
evaluating test system of muscle weakness in muscle atrophy models.

Continuous periodic observations might be necessary to obtain precise information
on the effects of chemicals on muscle function. In literature, cisplatin-induced
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muscle atrophy and improving effect of D-methionine in mice have been reported.
Therefore, we examined the possibility of periodic quantifying the effects of
D-methionine on cisplatin-induced muscle atrophy model by meadsuring muscle
strength using 13004, 3-in-1 Whole Animal System (Aurora scientific).

Materials and Methods

® Animal @® Schedule
Male mice, C57BL/6J, 8-week-old muscle force measuring
@® Model preparation Yy v Y
Cisplatin was administrated by i.p. at a dose of 3 mg/kg for 9 days, once a day. Day-2 -1 0 1 2 3 4 5 6 7 8 9 10

® D-methionine administration

D-methionine was administrated by p.o. at a dose of 300 mg/kg, once a day and started
3 days before the first cisplatin administration.
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C I
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@ Group Configuration
Cisplatin D-methionine 1300A 3-in-1Whole Animal System (Aurora Scientific)
Group Dose and Route | Dose and Route n | |
Normal Saline, i.p. Saline, p.o. 10
Control 3 mg/kg, i.p. Saline, p.o. 10
D-methionine 3 mg/kg, i.p. 300 mg/kg, p.o. 10

@® Muscle force measuring

In this study, the muscle force was measured by 1300A 3-in-1 Whole Animal System
(Aurora Scientific).

The mice were anesthetized by isoflurane inhalation and placed in the thermostatically
controlled table.

The foot firmly fixed to the footplate on the motor shaft. The muscle force values were
obtained via electrical stimulation of the plantar flexor muscles through the tibial nerve and
measured with the dynamometer. Measurements were conducted at intervals of 4, 7 and
10 days after cisplatin administration.

@® Measurement condition

- Tetanus force: ]100Hz, 0.35sec
- Force frequency: 20, 40, 60, 80, 100, 150 and 200 Hz, 0.35 sec, 60 sec interval
- Fatigue: 30 Hz, 0.35 sec, 2 sec interval, 120 sec duration (60 stimulations)

@ Gastrocnemius muscle mass
Sampled gastrocnemius muscle and measured mass at days 10 after cisplatin administration.
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Each value represents the mean=S.E. (n=10)
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Each value represents the mean=S.E. (n=10)
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Each value represents the mean=S.E. (n=10)
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n.s., No significant difference vs Control (Two-way repeated measures ANOVA)

Summary and Conclusion

@ In control group, significant decrease in body weight after cisplatin administration was observed. In contrast, this
decrease was significantly suppressed compared with control group in D-methionine-treated group [Fig Al.

@ Plantar flexion contractile force on day 4, 7 and 10 were significantly decreased in control group compared with
normal group, and this decrease of muscle force was significantly suppressed compared with control group in
D-methionine-treated group [Fig B, C].

In conclusion,

This measurement system was able to
detect the decline in muscle force of
muscle atrophy model with high

® The fatigue data decline was faster in control grou
approximately 20% compared to the control group
D-methionine did not significantly affect fatigue ability

0 than normal group. While fatigue ability improved by
after the 36th stimulus in D-methionine-treated group,

Fig D).

@® Gastrocnemius muscle mass was significantly reduced in control group compared with normal group, and the
reduction of the gastrocnemius muscle mass was significantly suppressed in D-methionine-treated group
compared with control group [Fig E, Photo 1].

@® From the above, the muscle strength of the cisplatin-induced muscle atrophy mice was lower than that of normal
mice, and D-methionine improved muscle weakness.
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sensitivity, and useful for evaluating
changes in mouse muscle force
periodically.

The model would be useful to evaluate
potential efficacy of newly therapeutic
chemicals on myofunction.




