The acute effects of curcumin exposure on skeletal muscle contractile function
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Curcumin, a component of turmeric, has been showrxdd anti-inflammatory anti-oxidant and anti-
cancer dects in animal models of human disease. Curcumin has been reported to alleviate the symptoms of
muscular dystrophin mdx mice (Ranet al, 2008). Although curcumin has been shown teeheesirable gects
on muscle damage andgemeration, little is known about its effects on muscle contractile function. Curcumin
has inhibitory effects on sarcoplasmic reticulum (SR) function in &chesin vitro (Logan-Smithet al, 2001;
Sumbillaet al, 2002), suggesting possible adverse effects on muscle contractiwavédono such studies hae
examined the effect of curcumin on muscle function in intaetetll muscle preparations. The aim of this study
was to investigate the effects of curcumin exposure on skeletal muscle contractile function using isolated intact
extensor digitorumlongus (EDL) muscles of the mouse.

These gperiments were conducted on EDL muscles from 7-9 week old ARC mice, withvapipom
the animal ethics committee of the Mabity of Western Australia. Mice were anaesthetized using
pentobarbitone (40mg/kg body weight, I.P.), and the EDL muscles were then surgicallgdelsalated EDL
muscles were tied to a force transducer system using a surgical thread and maintained in a gantisthor
filled with Krebs mammalian Ringer solution bubbled with Carbogen (95%n@ 5% CQ) and maintained at
25°C. The contractile properties of EDL muscles were compared before and after exposure a 60 min exposure t
either 10QtM curcumin (dissoled in DMSQ) or Krebs solution containing the eglént DMSO concentration
(control). The final DMSO concentration in all solutionasw0.05%. The effect of curcumin on the rate of
muscle fatigue in response to 10 minute stimulation protocol was also assessed in curcumin anctfag&0 e
EDL muscles.

In this studyno dfference in maximum specific force was found between tbhegteups beforexgosure
to curcumin or DMSO alone. kaver, 60 min exposure to curcumin (1QAM) significantly decreased
maximum specific force output by 14% compared to control EDL muscles exposed to DMSO alone (curcumin:
19.67+ 0.73 N/cni, n=6 ; control: 23.02+ 0.97 N/cn?, n=6, P<0.05). Curcumin had no significant effect on
peak force, the time to peak or the ¥ relaxation times of twitch responses. The rate ofatigael®fthe EDL
muscles was significantly reduced after curcumimosure compared to DMSO alone (significantly different all
time points from 2-10 minutes, MAN@,, P<0.01, n=6).

The results of this study shed for the first time that curcumin (1QOM) has significant effects on
contractile function of intact ghetal muscle preparations under physiological conditions. As the twitch
contraction and relaxation times are semsitb changes in SR function, these results are not consistent with
previous findings that curcumin inhibits SR*Chandling in SR vesicle preparations.
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