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Short-term immobilization following muscle injury
delays pain recovery.

Tomoko Koeda', Takumi Takayama'?, Hikaru Suzuki'’, Ayaka Ochiai™*,

Mao Sato'”’, Masanori Watanabe", Yuta Itoh’

Abstract

Objective: This study aimed to examine the impact of short-term immobilization after muscle
injury on pain and recovery from tissue damage.

Materials and Methods: Muscle injury was induced in the gastrocnemius muscle (GC) of
8-week-old male Wistar rats using the drop-mass method. One group of injured hind limbs was
allowed to move freely, while the other had their knee and ankle joints immobilized for 72 hours
with a plaster cast, keeping the knee and ankle joint in an extended position. We measured
the muscular mechanical withdrawal threshold in rats with bilateral GC injury and performed
immunohistochemistry for nerve growth factor (NGF) in the dorsal root ganglion (DRG) following
fluorogold injection into the muscles of rats with unilateral GC injury. The injured GC tissue was
stained with hematoxylin and eosin and examined under a microscope.

Results: The muscular mechanical withdrawal threshold significantly decreased in both groups
6 hours after the muscle injury, with no significant difference between them. However, 72 hours
after the injury, the non-immobilized group showed a trend toward recovery (p < 0.05), while
the immobilized group did not. The number of NGF-immunoreactive neurons in the DRG was
significantly lower in the non-immmobilized group than in the immobilized group (p < 0.05). There
was no significant difference in tissue recovery between the two groups.

Conclusion: Short-term immobilization following muscle injury does not impact tissue recovery

but delays pain relief.

Keywords: muscle injury, immobilization, muscular mechanical withdrawal threshold, nerve growth

factor, inactive pain
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