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Plasma Cholinesterase Activity in the Sprayer Occupationally Exposed
to Organic Phosphate Pesticides

Dong-Shik Suh
(Directed by In-Dam Hwang)

' Jeoniug National Uriversity, Medical School, Depariment of Preventive Medicine & Public Heath

This study was carried out to obtain the basic data for the preverition of chronic poisonig
by organic phosphate pesticides. 6 sprayers who participated in the summer pest control
programs of Jeonju city were chosen as the subjects in this study.

Pesticides which were spread in the period of study are DDVP (1.09%), dursban (1.8%)
and dibrom (1.9%). And from May 16, 1983 to Aug. 22, 1983, plasma cholinesterase
activity, hematological and biochemical parameters were measured with several physical
examinations for each sprayers and controls.

Major findings are as following;

1. Before pesticides were sprayed, plasma cholinesterase were 7.32+1.76pM/20p1/hr. in
sprayers and 7, 13+1. 39#M/20¢1/hr. in the control group (p>0.05).

2. At 60th day of spraying, plasma cholinesterase activity of sprayers was 6. 78+2. 01 M/
20p1/hr. which is significantly decreased from the pre-exposed value(p<{0.01), but plasma
cholinesterease activity in the control group was not changed.

3. The specific findings which suggested to organophosphorous poisoning were not found
through the period of study.

4. Hematological and bichemical parameters were not sigricantly changed in the both
groups.
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Table 1. Organophorous Insecticides Spread During tne Period of Investigation

LD50 of Male Rats*

Insecticide Original Conc. Diluted Conc.

Oral Dermal
DDVP 50. 0g/100m! 1.0 g/100ml 8omg/kg 107mg/kg
Dursban 54.0 1.8 155 202
Dibrom 54. 8 1.9 250 800

* Source: Gaines (1969). %
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CHECK LIST for SYMPTOMS due to
POISONINGS: (O or X)

Date Mon.
Day

Symptoms Time

Headach

Fever

Weakness

Nausea

Vomiting
Rhinorrhea
Sweating
Coughing

Sore throat
Dizziness
Tachypnea

Tight of chest
Palpitation
Tachycardia
Abdominal cramp
Loss of appetite
Diarrhea

Pruritus

Tight of skin
Swelling of skiin
Erythema of skin
Numbness of Ext.
Tremor

Slurred speech
Ataxia

229 &7 cholinesteraseffi: 7.32+1.76(meanzt
S.D.) pM/20pl/hr.Qx, HEZF-E 7.13+1.39M/20
pl/hr. 24 FEzrl e e G (p>0.05). %
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Table 2. Plasma Cholinesterase Activity Levels of Organophosphates Sprayer in the Course of

Exposure (Unit: gM/20p1/hr.)
Case Age 1[5/16] 2[5/27] 3[6/7] 4[6/17] 5[6/28] 6[7/81 7[7/19] 8[8/91 9[8/22]
1 56 yr. 5.6 6.4 5.2 5.9 5.7 5.6 4.6 6.0 4.5
2 50 6.9 6.9 6.2 7.5 6.7 8.4 6.6 6.5 5.1
3 26 8.0 7.1 7.8 6.4 6.3 81 6.0 * *
4 36 5.2 6.3 4.0 5.5 6.5 4.8 4.2 5.4 4.2
5 51 8.4 7.3 8.7 9.5 9.3 9.2 6.7 6. 8 81
6 59 9.8 8.6 8.4 7.3 6.2 4.6 7.1 6.1 4.0
Mean 46. 3 7.32 7.10 6.72 7.02 6.78 6.78 5. 87 6.16 5.18
S.D. 127 1.76 0. 83 1.8 1.44 1.28 2.01 1.20 0.53 1.68
S.E. 5.2 0.72 0. 34 0.77 0.59 0.52 0. 82 0. 49 0.24 0.75

[ 3 Date of blood sampling
% Rejection to blood sampliug due to private condition.

Table 2-1. Plasma Cholinesterase Activity Levels of Control Group in the Course of Time

(Unit: pM/20p1/hr.)

Case Age 1[5/16) 205/27)

306/7) 4(6/17) 5(6/28)  6(7/8) 7(7/19)  8(8/9) 9(8/22]

1 28 yr. 9.2 8.1 80 88 6.9 8.3 9.1 8.0 8.7

2 29 8.3 7.9 8.5 7.3 5.7 6.6 6.8 7.2 7.2

3 25 7.2 7.5 6.3 6.7 6.6 7.1 7.4 5.9 6.8

4 35 6.4 5.8 7.3 7.1 7.9 6.5 6.3 7.6 7.1

5 41 6.1 6.5 5.7 5.7 5.5 5.8 4.9 6.8 5.8

6 26 5.6 59 6.4 6.3 6.2 8.1 5.8 5.9 6.3
Mean 30.6 7.13 6.95 7.03 6.98 6. 47 7.07 6.72 6. 90 6.98
S.D. 6.2 1.39 1.02 1.08 1. 06 0.88 0.97 1.45 0.87  0.99 .
S.D. 2.5 0.57 0. 41 0.51 0.43 0.36 0.40 0.59 0.36 0. 40

{ ] Date of blood sampling.
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Fig 1. Plasma Cholinesterase Activity of Organo-
phosphates Sprayers (@) and Controls (O)
in the Course of Time.
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Table 3. Differences of Plasma Cholinerase Activity Levels between Organophcsphates Sprayers

and Control Groups by the Duration

(Urit: ugM/20p1/hr.)

Sprayer (N=6)

Control (N=6)

No. Days of Exposure Difference of Mean T-value
Mean S.D. Mean
1 0 7.32 1.76 7.13 1.39 0.19 0.20
2 10 7.10 0.83 6.95 1. 02 0.15 0.28
3 20 6.72 1. 89 7.03 1.08 0.32 0. 36
4 30 7.02 1.44 6. 98 1. 06 0.03 0. 05
5 41 6.78 1.28 6. 47 0. 88 0.31 0. 50
6 51 6.78 2.01 7.07 0.97 0.29 0.31
7 61 5. 87 1.20 6.72 1.45 0. 85 L1t
8 82 6.61% 0.53 6. 90 0.87 0.74 1.65
9 95 5.18% 1. 68 6. 98 0.99 1. 80 2.22
All t-values are not significant (p>0.05).
%k N=5 because one sprayer deleted.
Table 4. Hematogoical Values in Sprayers and Controls by the Period.
Test Unit 10(5/16] 206/7] 306/28] 407/19] 5(8/22)
Erythrocytes 10°/ul 4.6410. 24 4.66+0. 21 4, 37+0.42 4.44+0. 36 4.50+0. 27
(4.95+0. 32) (5.10+0. 22) (5. 21 £0. 40) (4.98+0. 38) (5. 02+0. 34)
Hemoglobin gm/dl 15.5+1.0 14.4%1.1 13.2+1.5 13.7£1.0 13.6£0.9
(15.6%1.0) (15.7£1. 1) (14.9%0.9) (15.2£1.0) (14.2%0. 8)
Hematocrit % 43.6*£2. 8 43.2%2. 4 40.3+4.2 39.8%+2.8 41.7x24
(43.5%3.1) (42.5%3.0) V (44.7%3. 8) (41.6%2.5) (4.7.1%3.6)
Leucocytes 10%/¢1 6.07+1.41 6.40+1.89 8.08+1.85 6.28+1.01 7.06+£1.47
(6.13+1.33) (6.01%1.66) (7.53%+1.82) (6.30%+1.71)° (6.34+1.78)
Segmented % 44.746.3 45.2%15.5 54.2+8.5 53.9+4.9 58.6+14.0
(57.6+9.4) (51.2+7.5) (54.8%12.4) (55.6+8.5) (52.2+4.8)
Lymphocytes % 40.7+6.7 41.7+13.6 33.5+6.8 31.6+5.8 27.4+0.9
(37.6%7.1) (33.6+10.62) (32.4+4.6) (35.8+7.9) (32.5+7.5)
Monocytes % 8.2x3.3 9.7%3.9 5.2+2.1 7.4x£3.4 6.4+4.4
(6.4+4.7) (7.4+4.2) (4.3+£3.5) (5.5+4.7) (4.841.8)
Eosinophils % 5.2%2.9 2.0x2.5 3.7%6.6 4.8+7.4 5.8%£3.4
(3.4%2.3) (4.7£3.1) (4.1%6.8) (5.1+2.8) (3.0+5.7)
Basophils % 0.5£0.8 0.7%£0.8 0.5+0.8 1.0%£0.7 1.0+0.7
(0.8+0. 8) (0.6%0.9) (0. 440. 6) 0.5+0.7) (0.8+1.1)
Mean+S.D { J; Date of blood sampling. ( ) Control
gDl Hal s1ATE F7F YJdnt=7.87, df=5, DA AL Aot AX 2 Wk gdddx, w
p<0.01), 53] Wyl FuA Akl 4 segmented neu- x| SGPT7t 7=l w3l %ﬂﬂ% 73&, LDH:
trophils®] +]-ge] W ag el Ao el Fr=EEs  Aadte AFE debdlod 25 AdgedA e
Agpolglom, AdfF e lymphocytesd] d]-&& 7+ Y= RYH(E 5.
48te F4AE 2o, EAFd o4 € dd= H2EY A3 - N GHAMER A 77 el F

(t=2.00, df=4, p>0.05).
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Table 5. Biochemical Values in Sprayers and Controls by the Period.

Test Unit 10(5/16) 206/7) 3(6/28) 4(7/19) 5(8/22]

Alkaline- U/l 28.6+7.7 25.6%5. 1 27.5+7.1 28.6+6.0 27.8+7.8

. phosphatase (26.3+7.6) (25.3£6.2) (30. 8%8.5) (23.5+5.8) (24.9%7.8)
BUN mg% 19.8%4.3 19.2£3.9 16.5+5.7 18.6+3.5 18.0+3.6
(18.1+3.7) (15.6+4.3) (17.7+6.1) (19.0%3.8) (16.7+5.0)

Creatinine mg 0.92+0.13 0.84£0.19 0.80+0.12 0.78+0.10 0.84%0.18
(0.83+0.12) 0.87+0.09)  (0.91%0.15)  (0.60+0.12)  (0.82+0.10)

Cholesterol  mg% 151.0+28.9 162.5+16.3 157.8%19.2 159.5+11.0 157.3+24.7
, (163.2£27.5)  (170.5+24.9)  (159.1%20.1)  (163.3+24.4)  (140.9%13.5)
SGOT U/l 27.0+7.0 25.5+4.9 26.3%10.2 21.7+4.2 24.3%3.8
: (20.5+6.1) (26.3+5.1) (30.8+9.8) (19.6+5.8) (25.8:8.7)
SGPT U/l 38.0+12.5 41.3%17.3 39.7+11.1 45.2+15.9 49.5422.0
’ (43.2+14.8)  (41.9%+15.6)  (38.5*13.0)  (40.1%+13.2)  (44.8%17.2)
LDH U/l 118.8+49.9 107.6+35.4 102.4%36.3 99.0%31.8 91.8+20.3
(123.7434.6)  (113.3+31.7) (135.1+25.5) (125.1£38.8)  (119.3%41.7)
Total protein gm% 6.91+0.34 7.45+0.23 7.27+0.26 7.00£0.44 7.1+0.54
(7.09+0.25) (7.33+0.73) (6.83%0.45) (7.22+0.32) (7.5+0.63)
Mean+S.D. [ J; Date of blood sampling.  ( ); Control
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