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Effects of A2 type botulinum toxin (A2NTX)
on rat skeletal muscle

Katsuya SAKAMOTO, Tetsuko TANAKA, Takashi YUKIHIRA,
Atsushi DOI, Min-Chul SHIN*

Abstract

It is well known that botulinum neurotoxins inhibit acetylcholine (ACh) release from the motor
nerve terminals. Especially, A type botulinum toxin selectively cleaves synaptosomal-associated
protein (SNAP) -25, leading to the inability of synaptic vesicles containing neurotransmitters to
undergo exocytosis and release of neurotransmitters. As a result, the contraction of skeletal
muscle was blocked time-dependently over a few days after injection of toxin. However, there is
little reports how A2 type botulinum toxin (A2NTX) modulates the skeletal muscle activities in
vivo condition. Therefore, in the present study, A type botulinum toxins (A2NTX or AILL
(BOTOX)) were injected into left soleus muscle of 8~9 weeks old rats. Through five days after
these toxins injection, treadmill running time and twitch contractile tension of ipsilateral (toxin-
treated side) and contralateral soleus muscles were measured. A2NTX shortened the treadmill
running time in a dose- and time-dependent manner, and such inhibitory effect was faster and
stronger in A2NTX-treated rats than AI1LL. In addition, we found that toxin injection into the rat
left soleus muscle clearly induced bilateral muscle relaxation in a dose-dependent manner. On the
other hand, the direct muscle stimulation elicited normal contraction of the both side muscles even
in the presence of A2NTX and A1LL. These results indicate the possibility that A2NTX and AI1LL
transported by either axon or blood circulation from ipsilateral to contralateral soleus muscles.
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