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Abstract
The German Senate Commission for the Investigation of Health Hazards of Chemical 
Compounds in the Work Area (MAK Commission) re-evaluated the biological tolerance 
value (BAT value) of acetylcholinesterase inhibitors, defined as a reduction in activity 
of no less than 70% of the reference value in erythrocytes. The BAT value is defined as 
a concentration at which the health of an employee generally is not adversely affected. 
However, it is not always clear whether the inhibition of acetylcholinesterase is the most 
sensitive toxicological endpoint of a substance or this has usually not been explicitly 
tested. The BAT value for the activity of acetylcholinesterase in erythrocytes is there-
fore suspended and continued as a biological guidance value (BLW). For substances for 
which it has been conclusively demonstrated that acetylcholinesterase inhibition in ery-
throcytes is the most sensitive endpoint, 70% of the reference value continues to be the 
BAT value.

The MAK Collection for Occupational Health and Safety 2024, Vol 9, No 3 1

https://doi.org/10.34865/bb0astrinhe9_3ad
https://doi.org/10.34865/bb0astrinhe9_3ad
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
mailto:hans.drexler@fau.de
mailto:andrea.hartwig@kit.edu
mailto:arbeitsstoffkommission@dfg.de


Assessment Values in Biological Material – Acetylcholinesterase inhibitors

Parameter Value

BLW (2023) Reduction of acetylcholinesterase activity to 70% of the 
reference value
BLW derived as ceiling value because of acute toxic effects

Sampling time: end of shift; for long-term exposures, after 
several previous shifts (after three consecutive working days); 
determination of individual pre-exposure values as reference 
values after an exposure-free period of at least one week

The inhibition of acetylcholinesterase in erythrocytes has proven to be a suitable indicator for the toxicity of organic 
phosphoric acid esters, organic sulfuric acid esters, sulfonic acid esters, and carbamates. In 1986, a BAT value for a 
reduction in erythrocyte acetylcholinesterase activity to no less than 70% of the reference value was derived as the 
maximum value due to acute toxic effects (translated in Lewalter 1995).

It is often unclear whether acetylcholinesterase inhibition is the most sensitive endpoint. As compliance with the BAT 
value is defined as a concentration at which the health of an employee generally is not adversely affected even when 
the person is repeatedly exposed during long periods,

the BAT value for acetylcholinesterase inhibitors is hereby withdrawn,

but is continued as a biological guidance value,

BLW, with a reduction of acetylcholinesterase activity to 70% of the reference value.

The value is established as ceiling value due to acute toxic effects. For substances for which it has been proven that 
acetylcholinesterase inhibition is the most sensitive endpoint, a reduction of acetylcholinesterase activity to 70% of the 
reference value continues to be the BAT value.

The individual reference value for acetylcholinesterase activity is to be determined at least once per year after an expos-
ure-free period of at least one week.

For the reliable detection of representative acetylcholinesterase activity levels, it is recommended to take blood samples 
for the determination of acetylcholinesterase activity at the end of a shift after several previous shifts (after three con-
secutive working days) under contaminant-free conditions. For the evaluation of any collected data, it is important to 
note that women may exhibit lower acetylcholinesterase activity levels than men and that certain pharmaceuticals may 
alter acetylcholinesterase activity (see also Lewalter 1995).
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