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Abstract. Anticholinesterase agents are a vital class of drugs in pharmacology that inhibit the enzyme
acetylcholinesterase, resulting in increased concentrations of acetylcholine at synaptic junctions. This
action enhances cholinergic transmission, affecting both the central and peripheral nervous systems.
These agents have profound clinical importance in treating conditions such as myasthenia gravis,
Alzheimer’s disease, glaucoma, and in reversing the effects of neuromuscular blockers during surgery.
This paper explores their mechanism of action, classification, pharmacodynamics, and therapeutic
applications.
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Introduction:

Acetylcholine (ACh) is one of the most significant neurotransmitters in both the central and peripheral nervous
systems. Its breakdown is catalyzed by the enzyme acetylcholinesterase (AChE), located in synaptic clefts.
Anticholinesterase agents, also known as cholinesterase inhibitors, prevent this enzymatic degradation, leading
to prolonged effects of ACh on postsynaptic receptors. Historically, the first compounds were developed in the
early 20th century, with the discovery of physostigmine from Calabar beans. Today, these agents serve both
therapeutic and toxicological purposes.

Mechanism of Action

Anticholinesterase agents act primarily by binding to the active site of the enzyme acetylcholinesterase.
Normally, AChE hydrolyzes ACh into acetate and choline within milliseconds. However, when the enzyme is
inhibited, ACh accumulates in the synaptic cleft, resulting in continuous stimulation of nicotinic and muscarinic
receptors. There are two major categories of inhibition: reversible inhibition (e.g., neostigmine,
physostigmine), which forms temporary, hydrolyzable bonds with AChE, and irreversible inhibition (e.g.,
organophosphates), which forms stable covalent bonds that can inactivate the enzyme for days or weeks. This
leads to increased parasympathetic activity such as bradycardia, miosis, salivation, and increased
gastrointestinal motility.

Pharmacological Effects

The pharmacological effects of anticholinesterase drugs depend on their site of action. Peripheral effects
include increased smooth muscle contraction, enhanced glandular secretion, and pupil constriction. In the
central nervous system, drugs like donepezil enhance memory and cognition by improving cholinergic
transmission. At neuromuscular junctions, they improve muscle tone and strength in myasthenia gravis.
However, excessive stimulation may lead to muscle paralysis due to receptor desensitization.

Clinical Applications

Anticholinesterase agents have multiple therapeutic uses, including: 1) Myasthenia gravis, where neostigmine
and pyridostigmine restore neuromuscular function; 2) Alzheimer’s disease, where donepezil and rivastigmine
increase cognitive performance; 3) Glaucoma, where physostigmine decreases intraocular pressure; 4) Reversal
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of neuromuscular blockade after surgery; 5) Atropine poisoning, where enhanced cholinergic activity
counteracts antimuscarinic effects. Their dosing must be carefully monitored to avoid toxicity.

Toxicity and Contraindications

Organophosphorus compounds used as pesticides are potent irreversible inhibitors. Their exposure leads to
'cholinergic crisis' characterized by salivation, lacrimation, urination, defecation, gastrointestinal distress, and
emesis (SLUDGE syndrome). Treatment includes administration of atropine (a muscarinic blocker) and
pralidoxime, which reactivates AChE if given early. Contraindications include bronchial asthma, mechanical
intestinal obstruction, and peptic ulcer disease.

Conclusion

Anticholinesterase agents remain indispensable in both therapeutic and research contexts. Their ability to
enhance cholinergic transmission makes them valuable tools in managing neurological and muscular disorders.
However, due to their potent action, careful clinical use is essential to prevent adverse effects. Continued
research into safer, more selective inhibitors may open new avenues for treating neurodegenerative
conditions.
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