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Some of the most serious consequences of ageing are its effects on skeletal muscle, characterized by

wasting and weakness (Ryall et al. 2008). Although the mechanisms responsible for these changes have yet to

be elucidated fully, an age-related impairment in regenerative capacity is a contributing factor (Carlson and

Conboy, 2007). Successful muscle regeneration after injury requires a carefully regulated inflammatory

response that removes damaged cells and initiates satellite cell activation (Charge & Rudnicki, 2004). However,

the impact of ageing on the inflammatory/cytokine response of skeletal muscle after injury remains poorly

understood. We inv estigated whether ageing affected the expression of inflammatory markers in

injured/regenerating muscles and tested the hypothesis that the inflammatory process in injured muscles of old

rats would be prolonged.

Male Fischer 344 rats aged 3 months (young, n = 20), 12 months (adult, n = 20) and 24 months (old, n =

20) were anaesthetised (100 mg/kg ketamine and 10 mg/kg xylazine i.p, 2 ml/kg). The extensor digitorum

longus (EDL) muscles of the right hindlimb were injected with bupivacaine hydrochloride in the distal,

proximal, and midbelly regions to ensure complete degeneration of all muscle fibres. The EDL muscle of the left

hindlimb served as the non-injected uninjured control. EDL muscles were excised at either 12-, 24-, 36-, or

72-hours after bupivacaine injury. RT-PCR was used to determine mRNA expression levels of the inflammatory

markers: TNFα, IFNγ, IL1β, IL18, IL6, and CD18. Gene expression was quantified using the cycle threshold

(CT) method, before being normalised to the concentration of input cDNA. Relative gene expression was

determined by comparisons with uninjured controls.

At 12 and 24 hours post-injury, all inflammatory cytokines were increased in regenerating muscles, but

there was no significant difference between age groups. At 36 hours post-injury, there was a 2-3 fold increase in

all cytokines examined in the muscles of old compared with young and adult rats. At 72 hours post-injury

cytokine levels in regenerating muscles of young and adult rats were decreased but remained elevated (∼ 10-fold

higher) in regenerating muscles of old rats. These findings indicate that ageing is associated with an altered

muscle inflammatory response after injury, which contributes to the age-associated decrease in muscle

regenerative capacity.
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