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ABSTRACT

Acetylcholinesterase is an enzyme that breaks down the bridge made in between the synaptic cleft by acetylcholine. This
enzyme has neuronal as well as neuronal activity. Initially in this enzyme was known to be found only in invertebrates and
vertebrates but in recent times we have found this in bacteria, algae, protozoa and primitive plants, suggesting its extremely
early appearance in the course of evolution and a widespread expression in non-neuronal cells. There are two fractions when
it comes to acetylcholinesterase one being a salt soluble form also called as a cytoplasmic form and a detergent soluble form
can also be called as membrane bound form. The primary function ascribed to membrane bound fraction of AChE is
pertaining to hydrolysis of acetylcholine at the cholinergic synapses as well as myoneural junctions, while salt-soluble or
cytoplasmic fraction of enzyme is supposed to be involved in either cationic permeability or utilization of acetyl groups by
excitable cells and therefore it is believed that this fraction of AChE might be associated with energy metabolism facets of
cholinergic neurotransmission process. But the equally bountiful functional repertoire of its marker enzyme called
acetylcholinesterase is in the light of pioneering research findings are reported from all the world over.
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INTRODUCTION

Acetylcholine is an ester of acetic acid and choline. Being a neurotransmitter mostly found in the neuro-muscular junctions
of the body; it is work is to relay the signals passed in-between these junctions. This molecule is not just working in motor
neurons but also a part of autonomic nervous system where it works in sympathetic as well as parasympathetic neurons.*-2
Acetylcholine is found at the inceptive stage of the ectodermal system to be exact the neural plate formation wherein it acts
as the foundational enzyme for neural cells differentiation.*

The functions of the said neurotransmitter include triggering muscle contractions primarily at the neuromuscular junctions,
regulating the heart rate from minute to minute via muscarinic receptors antagonistic to the sympathetic nervous system .34
The said molecule has also shown its non-neuronal role. A study conducted in the year 2011 has shown the role of ACh in
regulating insulin secretion .> The regulatory part played by this non-neuronal ACh,where in they are secreted not just by the
macrophages, B -cells etc.®Observing the varied functions of Acetylcholine. The presence is vast.

The principal function of Acetylcholinesterase is to terminate the synapse made by Acetylcholine via hydrolysation and
converting it to the acetic acid and choline.? In muscles, AChE is known for its very important contractile function ensuring
the proper contraction and relaxation of the muscles.®!® AChE is also found in two types the membrane bound form and a
soluble form.!

The disruption or alteration of membrane bound and soluble form AChE can lead to Alzheimer’s and Parkinson’s disease
11121314 Myasthenia Gravis 5 etc. As AChE plays such a major role in these neurodegenerative diseases the exact role is
still not known in many diseases. Wherein, AChE is known to be involved in influencing factors like apoptosis, oxidative
stress, inflammation, and protein aggregation.'®171® Acetylcholinesterase [E.C.3.1.17] were discovered in the year 1914
which was first isolated from Pacific electric ray.>®

1. METHODOLOGY
A review was done on the role of Acetylcholinesterase by using the keywords acetylcholinesterase + organism. Recent
articles were chosen for this purpose.

2. CONCLUSION

Recent advances in evolutionary biology have suggested that Acetycholinesterase has a role beyond the neuronal cells.
Initially, it was noted that AChE has it’s presence only in invertebrate and vertebrate. With current scenario it is observed
that AChE has a role in non-neuronal cell, including the single- celled organisms.?°
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As the role of AChE is archaebacteria is seldomly understood; Yamada et al(2005) conducted a study on 7 strains of archea
where in the expression of AChE has been established.?! Study conducted on P. aeruginosa concluded that ChoE was
required by the said for the use of acetylcholine as a carbon and nitrogen source to grow.2? Currently,most of the studies for
the said enzyme is targeted onto eukaryotes leading to the dearth of data available in these archea bacteria. As the role at
present relating to archea is just the use of ACh as a source of nutrient, discussed above not much of evidences available as
compared to the neuronal cells and role in eukaryote.?A study conducted by screening 887 bacteria. The prevalence of AChE
in bacteria is well established under this study.?

In plants, it is observed that they contain both ChAT and AChE which decomposes ACh leading to an evidence that the role
might be same like animals.®ACh is synthesized by roots in plants?®, AChE and ACh are involved in plant
morphogenesis.?’282° In case of viruses no such suggestions were available stating the presence of the said enzyme but the
viruses were known to cause the alterations in the level of the enzyme. Currently, viruses do not encode for the said
enzyme.323132 presence of ACh in fungi indirectly vouches for presence of AChE in fungi. 3

The difference at present in invertebrate AChE and mammalian suggests a 2 gene encoding for invertebrates whereas, 3
genes encoding for mammals.®* The invertebrate AChE plays similar roles to mammalian one’s®6-As far as sponges are
concerned they lack a nervous system but they might secrete the said enzyme but does secrete inhibitors of it to tackle their
predators and prey with AChE.®"®The role in Cnidaria is not fully understood.*In helminths,secretion is observed of the
said enzymes not just as a function similar to mammals but in host-parasite interactions t0o.404142

As far as Annelida and Arthropoda are concerned , there is a well-established presence of AChE and also functions which
are specified in pesticide effects as they are used widely in agriculture.3444546 The echinoderms and tunicates also other
protochordates, show the presence of AChE stating a similar role and adding to AChE’s evolutionary significance.*"#849

In vertebrata, role of AChE is defined comparatively well. Two types of cholinesterase’s are observed here the
acetylcholinesterase and the butylcholinesterase.>*The presence of AChE in amphibian, reptiles, birds and mainly mammals
is observed.®1°2%3

The review suggests a more research in the lower organisms in-order to be able to establish a more phylogenetic connection
and evolve the understanding towards AChE to understand the eldress of the enzyme and understand the evolution of its
function from non-neuronal to neuronal cells.
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