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(ABSTRACT)

The existence of a glycogen-sarcoplasmic reticulum has been demonstrated by a

number of researchers. This complex is suspected to participate in the calcium uptake

activities of the sarcoplasmic reticulum (SR). Removal of glycogen particles associated

with this complex may alter the calcium handling abilities of the SR. This experiment

sought to determine what effect exercise and treatment with α-amylase had on the

abilities of the SR to regulate intracellular calcium ([Ca2+]i). Rats were either run on a

treadmill for 60 min at a speed of 21 m/min and a 10% grade or were not exercised.

Animals were then killed by decapitation after inhalation of CO2. Left and right

gastrocnemius muscles were excised from both groups and underwent SR vesicle

preparation to separate the heavy and light SR fractions (HSR and LSR respectively).

Left hindlimb muscle homogenate also underwent 60 min incubation with α-amylase to

digest glycogen before differential centrifugation. Treatment with α-amylase

significantly depressed rate of calcium uptake by LSR and HSR fractions by 22.89% and

25.22% respectively (p<0.05). α-Amylase had no effect on SR’s rate of calcium release.

There was no effect of exercise on calcium uptake or release rates. Glycogen

concentration associated with the SR was unaffected by either α-amylase treatment or

exercise. These results indicate that treatment with α-amylase decreases the ability of the

SR to sequester calcium ions.


