
REVERSIBLE INHIBITORS 

Physostigmine is an alkaloid obtained from the dried ripe seed of Physostigma 
venenosum. It occurs as a white, odorless, microcrystalline powder that is slightly 
soluble in water and freely soluble in alcohol, chloroform, and the fixed oils. The 
alkaloid, as the free base, is quite sensitive to heat, light, moisture, and bases, 
undergoing rapid decomposition. In solution, it is hydrolyzed to methyl carbamic 
acid and eseroline, neither of which inhibits AChE. Solutions are most stable at 
pH 6 and should never be sterilized by heat. 
 Physostigmine is a relatively poor carbamylating agent of AChE and is 
often considered a reversible inhibitor of the enzyme. 
 Its cholinesterase-inhibiting properties vary with the pH of the medium. 
The conjugate acid of physostigmine has a pKa of about 8, and as the pH of the 
solution is lowered, more is present in the protonated form. Inhibition of 
cholinesterase is greater in acid media, suggesting that the protonated form 
makes a contribution to the inhibitory activity well as its carbamylation of the 
enzyme. 
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Physostigmine was used first as a topical application in the treatment of 
glaucoma. Its lipid solubility properties permit adequate absorption from 
ointment bases. It is used systemically as an antidote for atropine poisoning and 
other anticholinergic drugs by increasing the duration of action of ACh at 
cholinergic sites through inhibition of AChE. Physostigmine, along with other 
cholinomimetic drugs acting in the CNS, has been studied for use in the treatment 
of Alzheimer disease. 

Neostigmine bromide, (m-hydroxyphenyl)trimethylammonium bromide 
dimethylcarbamate or the dimethylcarbamic ester of 3 
hydroxyphenyltrimethylammonium bromide  Prostigmin bromide), is used as an 
antidote to nondepolarizing neuromuscular blocking drugs and in the treatment 
of myasthenia gravis. It occurs as a bitter, odorless, white, crystalline powder. It is 
soluble in water and alcohol. The crystals are much less hygroscopic than those of 
neostigmine methylsulfate and thus may be used in tablets. Solutions are stable 
and may be sterilized by boiling. Aqueous solutions are neutral to litmus. 
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Better inhibition of cholinesterase was observed when these groups were placed meta to 
each other as in neostigmine, a more active and useful agent. Although  hysostigmine 
contains a methylcarbamate functional group, greater chemical stability toward 
hydrolysis was obtained with the dimethylcarbamyl group in neostigmine. 
 Neostigmine has a mechanism of action quite similar to that of physostigmine. 
It effectively inhibits cholinesterase at about 10−6M concentration. Its activity does not 
vary with pH, and at all ranges it exhibits similar cationic properties. Skeletal muscle is 
also stimulated by neostigmine, a property that physostigmine does not have. 
 The uses of neostigmine are similar to those of physostigmine but differ in 
exhibiting greater miotic activity, fewer and less unpleasant local and systemic 
manifestations, and greater chemical stability. The most frequent application of 
neostigmine is to prevent atony of the intestinal, skeletal, and bladder musculature. An 
important use is in the treatment of myasthenia gravis, a condition caused by an 
autoimmune mechanism that requires an increase in ACh concentration in the 
neuromuscular junction to sustain normal muscular activity. 
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Pyridostigmine bromide, 3-hydroxy-1-methylpyridinium bromide 
dimethylcarbamate or pyridostigmine bromide (Mestinon), occurs as a white, 
hygroscopic, crystalline powder with an agreeable, characteristic odor. It is freely 
soluble in water, alcohol, and chloroform. 
 Pyridostigmine bromide is about one fifth as toxic as neostigmine. It 
appears to function in a manner similar to that of neostigmine and is the most 
widely used anticholinesterase agent for treating myasthenia gravis.  
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Rivastigmine is a pseudoirreversible noncompetitive carbamate inhibitor of 
AChE. Although the half-life is approximately 2 hours, the inhibitory properties 
of this agent last for 10 hours because of the slow dissociation of the drug from 
the enzyme.  
 The Food and Drug Administration (FDA) approved its use in mild-to-
moderate Alzheimer disease, rivastigmine was granted approval for use in 
managing mild-to-moderate dementia associated with Parkinson disease. 
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