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Opinion
Acetyl cholinesterase (AChE) and butyryl cholinesterase (BChE) are
two known enzymes in the body with ability to hydrolyze
acetylcholine. While AChE plays crucial role in acetylcholine mediated
neurotransmission, BChE is secreted from livers to plasma and
biological role of the enzyme is not fully understood [1]. The both
cholinesterases are very sensitive to inhibition by nerve agents such as
sarin, soman, tabun, VX, and some carbamate inhibitors such as
pesticide carbofuran or malaoxon. Pharmacologically important
compounds such as galantamine, donepezil, rivastigmine, huperzine,
pyridostigmine and physostigmine used for e.g. Alzheimer disease,
vascular dementia, myasthenia gravis, glaucoma, and delayed gastric
emptying are inhibitors of either AChE or the both cholinesterases [2].
The fact that the cholinesterases can be inhibited by the
aforementioned compounds has significant importance for analysis
and biosensors construction because devices containing
cholinesterases can be simply used for the inhibitors assay [3,4].
Disparate protocols based on spectrophotometry, fluorimetry,
electrochemistry, non-linear optics etc. were established in the past
[5]. When immobilized on a physico-chemical transducer,
cholinesterase can serve as a very sensitive bio-recognition element
[6].
In the past years, great success in production of new quantum dots,
sol-gel particles, carbon, platinum, nickel etc. nanoparticles was made.
The new technologies and materials can be easily combined with
cholinesterases. In examples, CdTe quantum dots were used for
preparation of a biosensor containing enzymatic system composed
from AChE and choline oxidase [7]. Good analytical parameters were
seen when electrochemical biosensors with AChE immobilized on
silicon dioxide nanoparticles [8] or electrochemical flow injection
analysis [9] performed. The biosensors are very sensitive and low
limits of detection are typical for cholinesterase based biosensors. The
low limits of detection can be demonstrated on work by Raghu and
coworkers [10]. Voltammetric biosensor with AChE immobilized via
sol-gel detected malathion from concentration 0.16 µmol/l. In another
work, colorimetric dipstick with AChE bound to polystyrene coated
with acrylic tape was proved to be suitable to detect disparate
pesticides [11]. Parathion, in an example, was detected with limit of
detection 0.96 nmol/l.
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Because of good experience with the both cholinesterases in
analytical chemistry and availability of new technologies, the enzymes
deserve interest from scientific community. Assays based on
cholinesterases are readily to be miniaturized and can be simply used
in field detections. Protection from nerve agents, control of pesticides
manipulation and control in drugs manipulation and synthesis can be
exampled as expected spheres of the biosensors application.

References
1.
2.
3.
4.
5.
6.
7.

8.
9.

10.

11.

Pohanka M (2013) Butyrylcholinesterase as a biochemical marker. Brat
Med J 114: 726-734.
Pohanka M (2011) Cholinesterases, a target of pharmacology and
toxicology. Biomed Pap 155: 219-229.
Pohanka M (2013) Cholinesterases in biorecognition and biosensor
construction, a review. Anal Lett 46: 1849-1868.
Marty JL, Andreescu S (2006) Twenty years research in cholinesterase
biosensors: from basic research to practical applications. Biomol Eng 23:
1-15.
Miao Y, He N, Zhu JJ (2010) History and new developments of assay for
cholinesterase activity and inhibition. Chem Rev 110: 5216-5234.
Pundir CS, Chauhan N (2012) Acetylcholinesterase inhibition-based
biosensors for pesticide determination: A review. Anal Biochem 429:
19-31.
Meng XW, Wei JF, Ren XL, Ren J, Tang FQ (2013) A simple and
sensitive fluorescence biosensor for detection of organophosphorus
pesticides using H2O2-sensitive quantum dots/bi-enzyme. Biosens
Bioelectron 47: 402-407.
Zhou Q, Yang L, Wang G, Yang Y (2013) Acetylcholinesterase biosensor
based on SnO2 nanoparticles-carboxylic graphene-nafion modified
electrode for detection of pesticides. Biosens Bioelectron 49: 25-31.
Gong J, Guan ZZ, Song D (2013) Biosensor based on acetylcholinesterase
immobilized onto layered double hydroxides for flow injection/
amperometric detection of organophosphate pesticides. Biosens
Bioelectron 39: 320-323.
Raghu P, Reddy TM, Reddaiah K, Swamy BEK, Sreedhar M (2014)
Acetylcholinesterase based biosensor for monitoring of Malathion and
Acephate in food samples: a voltammetric study. Food Chem 142:
188-196.
No HY, Kim YA, Lee YT, Lee HS (2007) Cholinesterase-based dipstick
assay for the detection of organophosphate and carbamate pesticides.
Anal Chim Acta 594: 37-43.

Volume 6 • Issue 1 • 1000161

