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Cholinesterase activity and Pesticide Compounds
in Blood of Pesticide Sprayers

Dong-Chun Shin, Soon Young Lee, Sang Hyuk Chung, Jong-Uk Won

Department of Preventive Medicine and Public Health, Yonsei University College of Medicine

Jong Sei Park, Song Ja Park

Doping Control Center, Korea Institete of Science and Technology

In order to ascertain the status of health damage among Korean farmers who
spray pesticides regularly in summer, blood and urine samples were collected for 88
volunteers during July to September in 1990. Serum cholinesterase activity, parent
compounds of pesticides in blood and urine, SGOT, SGPT, blood pressure, pulse rate
were measured. The results were as follows;

1. Mean cholinesterase activity after spraying pesticides was significantly lower than
that before spraying. While proportion of abnormal cholinesterase activity ({1900
U/L) group was 2.3% before spraying pesticides, the proportion of the group after
spraying was 22.8%

2. Cholinesterase activity were decreased over 50% in 14.7% of the subjects who can be
classified into poisoning group

3. While pulse rate and blood pressure were slightly increased in poisoning group, those
were significantly decreased in non-poisoning group.

4. Consecutive spraying of pesticide caused further reduction of cholinesterase activity,.

5. Five parent compounds of pesticides frequently used during summer farming were
analyzed using 106 blood samples. IBP in one sample and Isoprothiolane in four
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samples were detected. No parent compounds were detected in urine samples.
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Table 1, Sex, age, educational level of the sub-

Table 3, Distribution of reduction rate of
cholinesterase activity after pesticide

Jjects
number %
Sex
male 84 95.5
female 4 4.5
Age
-30 2 2.3
30-39 21 23.9
40-49 30 34.1
50-59 31 35.2
60 4 4.5
Education
none 2 2.3
elementary 40 45.5
Jjunior high 25 28.4
senior high or above 21 23.8
total 88 100.0
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Table 2, Comparison of cholinesterase activity
between before and after spraying pesti-

cides
Group Before spraying (%) After spraying (%)
Non-poisoning (>1900U/L)  86((97.7) 68(77.2)
Poisoning (<1900U/L} 2(2.3) 20(22.8)

Mean activity* 3,738.6+812.3) 2,403,1£655.1)

t value : 18,03 (p<0.001)
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Zdol|zHEA Zage HTE 3%, AaE
o] 50% oA FETL ZAF AR 14.7%R
HE 3)

spraying
Reduction = Number Percentage Cumulative
rate(%) percentage

1-9 7 8.0 8.0
10-19 5 5.7 13.7
20-29 19 21.6 35.3
30-39 29 33.0 68.3
40-49 15 17.0 85.3
50-59 8 9.1 94.4
60-69 2 2.3 96.7
7001 3 3.3 100.0

all 88 100.0

3. EzdAHEINE JiEcz 3t E5E0 HISE

=9 "l

4, 9%, ¥, 97 JAaE, $ARE, SR,
=5, FdoFd wet zolzt gAT. ol FEZEFH
BlZErol loiA dwty AR AAA 58 e &
AZY Y€ BT e R AddrH(E 4).

D EEET HIESZEe JIERAM BN 5
A

1257 AB4H SR 72

A FolzHEAY 52 BARH R F

@ Afol7} YA FHFo] Wskort vUwlA AR

L BAE LR Fo3 Zolrt GATHE 5).

3) SAMETFol Wb ol HeHH

FHLEAFE FETAAE A ¢ ke &
7t BARHLR ROl Fert vTETAA
© X% 9w 9 ££7] dgdo] BATHCR &
oAl ZastATHE 6)
4, FI120H st oL sx Hof

FT2A7E 7HE3tA Y 189 ZA 2wk &
A= B¥e 19 29 2o 2y sAREE &
AE ZAag vnd 23 e d@de]
HE 7.



Table 4, General characteristics of poisoning and non-poisoning groups

Poisoning (n=21)

Non-poisoning (n=67) t or x2 value

% of male 95.2
% of alcohol drinking 42.9
% of smoking 42.9
Job tenure (year) 25.8+12.7
Scale of farm”* 43.7+26.7
Age 49.2+9.0
Education
none 1
elementary 10
junior high 7
senior high or above 3
Annual income (million Won)

3 6
3-5 3
5-10 8
210 4

95.5 0.00
61.2 1.51
61.2 1.51
23.6%10.0 0.81
52.4+48.6 1.05
45.418.4 1.82

1

30
18 2.08

18

14

18
28 3.58

7

*unit : 100 pyung

Table 5. Comparison of baseline values between poisoning and non-poisoning group

Unit Poisoning (n=21) Non-poisoning (n=67) t value

Pulse rate /min 65.3+23.7 76.0+10.8 2.01
Systolic BP mmHg 121.4+30.0 131.8%+17.9 1.51
Diastolic BP mmHg 79.0+19.6 85.4+9.7 1.44
SGOT 1U/L 24.8+23.0 18.7+16.3 1.13
SGPT 1IU/L 19.2+21.8 14.5+14.2 0.92
Cholinesterase U/L 3,406.7+907.8 3,863.91768.0 2.28*
*P<0. 05

Table 6, Change of pulse rate and blood pressure before and after pesticide spraying in poisoning and

non-poisoning groups

Poisoning (n=21)

Non-poisoning (n=67)

Before After P value Before After P value
Pulse rate (/min) 65.3+23.7 74.0+13.6 1.75 76.0+10.8 68.9+20.0 2.69*
Systolic BP (mmHg) 121.4%+30.0 124.5%£12.7 0.50 131.8+17.9 124.2%+18.9 2.71*
Diastolic BP (mmHg) 79.0+19.6 86.1+ 8.7 1.71 85.4+ 9.7 83.6+13.2 1.02

*P<0.01

Table 7. Baseline cholinesterase activity and
reduction rate according to job tenure

Job tenure(year) Baseline activity Reduction rate(%)

<15 3,947 38.1
15-30 3,669 30.8
>30 3,754 41.4
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Table 8, Number of detected parent compounds of pesticides in blood

Survey period (No. of samples)

No. of detected compounds

BPMC IBP Isoprothiolane Edifenphos EPN
Main {88) ND 1* 4** ND ND
Follow-up (18) ND ND ND ND ND
* 1 1.54ppm  ** : 0.09-0.38ppm
ND : not detected
detection limit BPMC - 1ppm IBP - 0.5ppm

Isoprothiolane - 0.05ppm
Edifenphos - 1ppm EPN - 1ppm
Table 9, Result of parent compounds analysis of pesticides in urine samples
Survey period (No.8 samples) BPMC IBP Isoprothiolane Edifenphos EPN
Baseline (88) ND ND ND ND ND
Main survey
-6hrs after spraying (88) ND ND ND ND ND
-12hrs after spraying (86) ND ND ND ND ND
-24hrs after spraying (79) ND ND ND ND ND
Follow-up survey
-6hrs after spraying (13) ND ND ND ND ND
-12hrs after spraying (12) ND ND ND ND ND
-24hrs after spraying (12) ND ND ND ND ND
ND : not
detected detection limit : BPMC - 0.2ppm IBP - 0.1ppm
Isoprothiolane - 0.02ppm
Edifenphos - 0.2ppm EPN 0. 2ppm
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