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Acetylcholinesterase (AChE) is essential for normal synaptic transmission in the neuromuscular junction. In the rat, the level of AChE mRNA in the typical slow soleus muscle is only about 20-30% of that in the predominantly fast extensor digitorum longus (EDL) muscles. It is known that the expression of contractile proteins in muscles is influenced by hormonal milieu and that hyperthyroidism makes slow soleus muscle faster. The influence of thyroid hormone status on the levels of acetylcholinesterase (AChE) mRNA level in the slow antigravity soleus and fast EDL muscle of the rat was studied in order to examine the role of thyroid hormones in comparison to other factors such as muscle load, innervation and muscle activation pattern. Hyperthyroidism was induced in rats by daily thyroid hormone injection and hypothyroidism by thyroidectomy, a group with tonic electrical stimulation of sciatic nerve. Hindlimb suspension was used to produce muscle unloading. AChE mRNA levels were analyzed by Northern blots and evaluated densitometrically. We observed that AChE transcript levels increased in the soleus muscle of hyperthyreotic rats with or without hindlimb suspension, and decreased in hypothyreotic rats. However, increase of AChE mRNA was not observed in denervated soleus muscle of hyperthyreotic rats. On the other hand, a decrease of AChE mRNA levels in the EDL muscle observed in hindlimb suspended rats was not found in hyperthyreotic hindlimb suspended rats. These results corroborate the hypothesis that thyroide hormone status is an important independent extrinsic factor in AChE mRNA regulation in the slow soleus and fast EDL muscle.
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