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INTRODUCTION impulses to the muscles can no longer be
controlled, resulting in serious consequences
and even death. So workers who apply

should be monitored by

properly
acetylcholinesterase, is an enzyme necessary

Cholinesterase, or more

pesticides

for nerve impulse transmission. [f the
activity of this enzyme is reduced below a

critical level by pesticides exposure, nerve

measuring acetylcholinesterase (Herdrich,
1998).

Acetylcholinesterase is present in both
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red blood cells and plasma, The red blood
cell acetylcholineserase is called erythrocyte
cholinesterase and typically used as a good
marker of chronic exposure, whereas the
plasma cholinesterase used short-term
indicator (Brown, 1999). It is known that
plasma cholinesterase activity can be
affected by many physiological and
pathological conditions such as age, sex,
obesity and liver disease (Brock and Brock,
1993). Erythrocyte cholinesterase activity
also has great inter-individual variations
according to their individual factors.
Reliable knowledge of normal inter-
individual variations in healthy individuals
is crucial for interpretation of observed
level of cholinesterase in environmental
medicine. However relating individual
factors with erythrocyte cholinesterase
" activity has nct been reported.
To determine whether the main
demographic factors such as age, sex,
height, weight, smoking and alcohol
consumption, are correlated with
erythrocyte cholinesterase activity in
healthy human, we measured erythrocyte
cholinesterase activity by using the field kit

in healthy workers and medical students,

MATERIALS AND METHODS

Subjects
Two groups of healthy individuals were
recruited including: 1) 52 healthy workers
in two pesticide manufacturing factories
located in Tajeon and Chechen: and 2) 51
healthy medical students on a voluntary
basis from January to February 2000, They

were Interviewed information on age, sex,
height, weight, recent medical history,
smoking and alcohiol consumption, Among
the study subjects, who have liver disease,

were excluded.

Measurement of erythrocyte cholinesterase

activity

Erythrocyte cholinesterase activity was
measured by finger-stick kit according to
the manufacturer’s specification (EQM
Research Inc, 1999). Finger-stick samples
were collected by swabbing the fingertip
with alcohol, allowing the site to air dry
for 1 minute, piercing the finger with a
lancet, and then filling a 10 ul capillary
pipette. At this time, we filled second drop
of blood after cleaning first drop of blood.
This sample was combined with a buffered
solution and inserted into the previously
standardized machine. Four drops of
reagent solution were then added to the
diluted blood,
reinserted into the machine. After 130

and the sample was

seconds, hemoglobin-corrected erythrocyte
cholinesterase activity(U/g hemoglobin)

results were displayed.

Statistical analysis

Continuous data are summarized as
mean+SD. To determine whether there
was statistical significance in erythrocyte
cholinesterase activity with demographic
factors, we performed Pearson correlation
test by using the SPSS verson 75, We
considered P value of 0.05 as the criterion
for statistical significance.
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Table 1. Demographic characteristics and erythrocyte cholinesterase activity in the study subjects

Characteristics Male(N =89) Female(N=14)
Age(years)** 318+114 271+100
Height (cm)** 1720+ 52 16074+ 3.0
Weight (kg)** 678+ 8.3 48.61+15.1
Body Mass Index(kg/cm®)** 229+ 25 189+ 60
Smoking(pack-year)** 80+ 84 00+ 0.0
Alcohol(g/day)** 1884223 45+ 42
AchE(U/g Hgb) 347+ 39 340x 40

pack-year =

AchE = erythrocyte cholinesterase activity

** P € 001 by t-test.

((Number of cigarettes/day)/20) X (total duration of smoking).

Table 2. Correlation matrix of erythrocyte cholinesterase, age, height, weight, BMI, smoking
and alcohol consumption in whole study subjects(N=103)

Variables Age Height Weight BMI Smoking Alcohol(g/day)
AchE(U/g Hgb) -0.055 -0.004 -0.018 -0.022 0.165 0.056
Age(year) - -0.232* 0.101 0.241* 0.765** 0.144
Height(cm) - - 0.765** 0.182 0.044 0.170
Weight(kg) - - - 0.910** 0.168 0.127
BMIi(kg/m®) - - - - 0.186 0.066
Smoking{pack-year) - - - - - 0.369**

* P <005 ** P <001 by Pearson correlation.

RESULTS

The demographic characteristics and
erythrocyte cholinesterase activity are
represented as means and standard
deviation(Table 1). The study population
was predominantly male(86.4%), and
average mean age of male was 3181114
(meanxSD) years, whereas 27.1+100 in
The
cholinesterase activity was 347x39 U/g
hemoglobin in male and 34.0+4.0 U/g
hemoglobin in female respectively. All of

female. average erythrocyte

characteristics were statistically significant
between male and female group, except
erythrocyte cholinesterase activity.

We observed none of variables were
significantly correlated with the erythrocyte
cholinesterase activity(Table 2). Age was
positively correlated to BMI (r=0241) and
smoking(r=0,765), Alcohol consumption
was positively correlated with smoking
(r=0.369). But the Pearson correlation
coefficient between erythrocyte
cholinesterase activity and age(r=-0.055),

height(r=-0.004) and weight(r=-0.018)
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were very non-significant.

DISCUSSION

This study in healthy workers and
medical students shows that erythrocyte
cholinesterase activity does not significantly
correlated with demographic factors, such
as age, sex, BMI, smoking and alcohol
consumption habits,

Previous study (Brock and Brock, 1993)
discussed the factors affecting plasma
erythrocyte cholinesterase activity in
human., They showed that the plasma
erythrocyte cholinesterase activity was
significantly correlated with genetic
phenotype, age, sex, height and weight in
1,091 health individuals.

But we observed erythrocyte
cholinesterase activity, which is used as
more reliable biomarker for exposure to
than

does not significantly

organophosphates plasma
cholinesterase,
correlated with age, sex, height and
weight. To our knowledge, this is the first
report of describing the correlation with
erythrocyte cholinesterase activity and
demographic factors. The reason for the
discrepancies between our study and other
may be due to differences in cholinesterase
type. But at present, no sufficient explains
have yet been suggested why erythrocyte
cholinesterase activity is not significantly
correlated with demographic factors,
whereas plasma cholinesterase activity is
correlated with age, sex, height and
weight.

Anyway, no correlation with erythrocyte

cholinesterase activity and demographic
erythrocyte
cholinesterase activity can be more
than
activity, that

factors imply that

accurate  biomarker plasma

cholinesterase means
erythrocyte cholinesterase activity reflects
more objectively the biologic changes when
they are exposed to pesticides regardless of
their age, sex, height and weight.

One limitation of our study is small
sample size. It can be caused small
correlation coefficients, This limitation
should compensate further studies which
having large population. Using the field kit
instead of conventional laboratory method
can be another controversy of this study.
But London(1995) already insists that field
kit, which 1is
erythrocyte

same to our study,

cholinesterase activity
estimation 1s sufficiently repeatable. And
Tharr(1998) said the specificity of the
finger-stick test kit is 100 percent,
assuming that the laboratory method is a
gold standard.

In summary, we can not find the
significant corrclation erythrocyte
cholinesterase activity with demographic

factors in our study subjects.
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