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Background: Food contamination of pesticides, especially organophosphate and carbamate, leads to changes in
cholinesterase level. Thus, using of previous reference value of enzymes to predict the severity of pesticides exposure

may be misleading.

Objectives: To evaluate the recent reference intervals of acetylcholinesterase (AChE) and butyrylcholinesterase

(BChE) of healthy volunteers who did not expose to pesticides in Chiang Mai Province.

Materials and methods: Three hundred and forty blood samples were collected from healthy volunteers attended
in blood donation at Nakornping Hospital, Chiang Mai. The participants did not exposure to pesticides. Level of red
blood cell AChE and serum BChE were determined based on spectrophotometric assay. Reference interval was

calculated and presented as arithmetic mean+SD.

Results: Levels of red blood cell AChE and serum BChE from male healthy volunteers were not statistically different
from those of female. Reference interval of red blood cell AChE and serum BChE are 5,136+1,452 U/L (3,684-6,588
U/L) and 3,164+1,264 U/L (1,900-4,428 U/L), respectively.

Conclusion: From this study, reference interval of red blood cell AChE and serum BChE can be used for diagnosis
of organophosphate and carbamate intoxication in forensic laboratory.
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Table 1 Preparation of acetylcholinesterase experimental sample (AE).

Reagent/sample Volume (pL) Remark
1. Saponin solution 950
2. Whole blood 50 mix
3. Acetylcholine solution 1,000 mix, incubate 25 °C, 10 min
4. Alkaline hydroxylamine 4,000 mix
5. HCI solution 2,000 mix
6. FeCl; solution 2,000 mix, filter, measure of O.D

Table 2 Preparation of acetylcholinesterase control sample (AC).

Reagent/sample Volume (uL) Remark
1. Acetylcholine solution 1,000 -
2. Alkaline hydroxylamine 4,000 mix
3. Saponin solution 950 mix
4. Whole blood 50 mix
5. HCI solution 2,000 mix
6. FeCl; solution 2,000 mix, filter, measure of O.D

Table 3 Determination of Butyrylcholinesterase.

Reagent/sample Volume (uL) Remark
1. 5, 5’-dithiobis-2-nitrobenzoic acid (DTNB) 3,000 -
2. Serum 20 Vortex 3 second
3. 5% acetylthiocholine iodide 100 Vortex 3 second
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Table 4 Optimum conditions variance (OCV) and routine conditions variance (RCV) of acetylcholinesterase and butyryl-

cholinesterase.

AChE (U/L) BChE (U/L)
Precision
MeanzSD %CV MeanzSD %CV
ocv 4,438+3 0.068 3,248+3 0.092
RCV 4,438+2 0.045 3,247+3 0.092

s o 6 aa =) =3 A
2. MIIATLAULEN kN0 FNa AR NDLIR LWL ALADALA

s 6 aa a =3 A
TeauLaw ke ENalafulognoL TR I wdaLE o AL

Y Ad] M vy o o o o A A
°l|aﬂa']ﬁ']ﬁ&lﬂiﬁi("ﬂﬂ']v\l@"ﬂvtuv[@auwﬁa'\iﬂ'ﬁ]@ﬂ@]gv‘l"ﬁ'ﬂ

IS v a ~a a 6 = % =1 ]
Lﬂ%gﬂiﬁ]ﬁﬂiawmiiawmmaumwm FIRTaLT o9l

% 340 8 wUBDWNATIOFIUIN 181 18 ﬁmq
aaug 17-67 I (1afe 44.35+11.20 1) uaztwanty 159 e

o
A a '

flongasud 19-65 1 (188 42.69+10.78 1) wuin ey

= a

$3:0U AChE luitiatfoauadtvinny 5,107+724

(4,383-5,831 U/L) dwwenidilszal AChE luidalfanaues
WAL 5,170+761 (4,409-5,931 U/L) §1432@U AChE 724
49 2 LWl (340 ) Aenwyinnl 5,136+741 (4,395-5,877 UIL)

(Table 5)

Table 5 Acetylcholinesterase and butyrylcholinesterase levels of healthy volunteers.

Mean age (years)

(min=17, max=67)

Total Male Female
Number of subject
340 181 159
43.57+11.02 44.35+11.20 42.69+£10.78

(min=17, max=67)

(min=19, max=65)
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AChE activity in red blood cell
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