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Explain the structure and function of neuron.
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Explain the mechanism of muscle contraction induced by acetylcholine that is released from motoneuronal terminals.
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1. Aneuron is the basic functional unit of the nervous system. It consists mainly of the cell body (soma), dendrites, and
an axon. The cell body contains the nucleus and maintains the metabolism of the neuron. Dendrites receive signals
from other neurons or sensory receptors. The axon conducts electrical signals, called action potentials, away from the
cell body. At the axon terminals, neurotransmitters are released into the synaptic cleft and transmit signals to other
neurons or target cells.

2. When an action potential reaches the terminal of a motor neuron, voltage-gated calcium channels open and calcium
ions enter the nerve terminal. This causes acetylcholine (ACh) to be released into the neuromuscular junction. ACh
binds to nicotinic acetylcholine receptors (Nm receptors) on the motor end plate of the skeletal muscle fiber. This
opens ligand-gated cation channels, causing mainly Na* influx and depolarization of the muscle membrane. When
the depolarization reaches the threshold, an action potential is generated and spreads along the sarcolemma and into
the transverse (T) tubules.

The action potential activates voltage-sensitive dihydropyridine receptors (DHPRs), which activate ryanodine
receptors (RyR1) in the sarcoplasmic reticulum. Ca?" is then released into the cytoplasm. Ca?* binds to troponin C,
causing a conformational change in the troponin—tropomyosin complex and exposing the binding sites for myosin on
actin. Myosin then interacts with actin and produces contraction through the cross-bridge cycle, resulting in
shortening of the muscle fiber. ACh is rapidly hydrolyzed by acetylcholinesterase, terminating the signal at the

neuromuscular junction.
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