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Summary

Parathion is widely used in agriculture, but it is highly toxic and now clear that parathion
oehaves like a cholinergic drug by inhibiting the enzyme cholinesterase.

In order to know the effect of toxicity and cholinesterase activity in rats injected repeatedly
with parathion, cholinesterase activity in plasma, whole brain and spinal cord, and the subacute
toxicity after repetitive intraperitoneal injection of parathion 20 times every 3 days were investi-
gated. k

The results obtained were summerized as follows ; LDsy value of parathion given intraperiton-
eally to rats was 10.5mg/kg(95% confidence limits, 6.6-16.8mg/kg).

In subacute toxicity test of parathion injected intraperitoneally, mortality of parathion-— pre-
treated rats(B :57%, C: 83%) were increased in comparison with the control (50%).

Cholinesterase activities in plasma of parathion-pretreated rats(B :0.47 U/ml, C:0.36 U/ml,
AA 1031 U/ml, B: 0.26 U/ml, CC: 0.17 U/ml) were significantly decreased in comparison with the
control(0.58 U/ml).

Cholinesterase activities in spinal cord of parathion—pretreated rats(B : 1.87 U/g, C: 1.29 U/g,
AA 1127 U/g, BB: 071 U/g, CC:0.25 U/g) were decreased in comparison with the control(2.48
U/e).

Cholinesterase activities in whole brain of parathion-pretreated rats(B : 252 U/g, C: 1.32 U/g,
AA 1248 U/g, BB : 108 U/g, CC: 051 U/g) were significantly inhibited in comparison with the
control (4.67 U/g).

However, there were no differences in the urea nitrogen and creatinine concentrations between
parathion-pretreated rats and control.
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Table 1. Acute toxicity of parathion given intraperi-
toneally to Sprague Dawley male rat

; No.-of No of No. of Mortality (%)
Dose(ng /kg) rats survival dead

1 4 4 0 0
2 4 4 Q 0
4 4 4 0 0
8 4 3 1 25
10 4 3 1 25
14 4 2 2 50
16 4 1 3 75
19 4 0 4 100
22 4 0 4 100
Number of rats tested LDso(my/ kg) 95%confidence
limits(mg/ kg)
36 10.5 6.6-16.8
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Table 2. Toxicity of parathion given intraperiton-
eally to parathion pretreated rats and

control
No. of No. of No. of .
Group rats tested dead survival Mortality(%)
A 6 3 3 50
B 7 4 3 57
C 6 5 1 33

A : Control group

B: 6% parathion of LDy was intraperitoneally in-
jected 20 times every 3 days.

C : Parathion was intraperitoneally injected 20 times
every 3 days with the dose of 2,3,4 & 5 fold
as much as 1st dose(3% parathion of LDs) at
intervals of 12 days.

A, B & C groups were intraperitoneally injected with
LDsy of parathion at the 2ith times.
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Fig.1. Bffect of parathion on body weight gain in male
rats.
A Control group
B . 6% parathion of LDs was injected(LP) 20 times every
3days.
C . Parathion was injected(LP) 20 times every 3 days
with the dose of 2, 3,4 & 5 fold as much as Ist dose
(3% parathion of LDs)at intervals of 12 days.

Table 3. Effect of parathion on cholinesterase activity* in plasma

Individual No. Inhibition
Group Mean+S. D

1 2 3 4 5 rate (%)

A 0.59 0.57 0.54 0.57 0.62 0.582 0.03 -

B 0.44 0.47 0.41 0.52 0.50 0.47¢ 0.04 19

C 0.37 0.35 0.37 0.29 0.41 0.36¢ 0.04 38

AA 0.31 0.34 0.27 0.28 0.34 0.314 0.03 47

BB 0.25 0.22 0.29 0.25 0.29 0.26¢ 0.03 55

cc 0.16 0.16 0.22 0.15 0.18 0.17¢ 0.03 71

s bed e f Means with different super—scripts within groups are different (P<.05).
: Cholinesterase activity at 37°C, U/zf(zmol/min/ml).

®

AL Control group

B 6% parathion of LDw was intraperitoneally injecied 20 times every 3 days.

C : Parathion was intraperitoneally injected 20 times every 3 days with the doseof 2,3,4 & 5 fold as much
as lst dose (3% parathion of LDwn) at intervals of 12 days.

AA, BB & CC groups were intraperitoneally injected with LDs of parathion at the 21th times after repeated

injection of parathion same as A, B & C groups.
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Table 4. Effect of parathion on cholinesterase activity* in spinal cord.

’ Individual No. . Inhibition
Group - Mean%S. D .

1 2 3 4 5 rate (%)
A 2.59 2.52 2.40 2.49 2.41 2.48 0.08 -
B 1.95 1.87 1.76 1.94 1.81 1.87" 0.08 25
(o} 1.36 1.21 1.44 1.17 1.29 1.29° 0.11 48
AA 1.22 1.40 1.35 1.28 1.11 1.27 0.11 49
BB Q.71 0.87 0.63 0.76 0.60 0.71¢ 0.11 71
CcC 0.32 0.27 0.21 0.28 0.19 0.25¢ 0.05 30

aboed e Means with different super—scripts within groups are different (P<.01).

* : Cholinesterase activity at 37°C, U/ ¢ (umol/min/g, wet weight).

A : Control group.

B:6% parathion of LDs was intraperitoneally injected 20 times every 3 days.

C : Parathion was intraperitoneally injected 20 times every 3 days with the dose of 2, 3, 4 & 5 fold as
much as 1st dose (3% parathion of LDsy) at intervals of 12 days.

AA,BB & CC groups were intraperitoneally injected with LD of parathion at the 21th times after repeated
injection of parathion same as A,B & C groups.

Table 5. Effect of parathion on cholinesterase activity* in whole brain

G Individual No. M S D Inhibition
+S.

roup 1 2 3 4 5 eans rate (%)
A 4.40 4.59 4.70 4.80 4.85 4.67° 0.18 .
B 2.41 2.68 2.53 2.59 2.37 2.52° 0.13 46
C 1.24 1.18 1.37 1.32 1.48 1.32¢ 0.12 72
AA 2.54 2.65 2.46 2.42 2.34 2.48" 0.12 47
BB 1.26 0.94 1.07 0.99 1.14 1.08° 0.13 77
CcC 0.48 0.55 0.43 0.46 0.65 0.51" 0.09 89

aboed ¢ Means with different super—scripts within groups are different (P<(.01).

* : Cholinesterase activity at 37°C, (umol/min/g, wet weight).

A : Control group.

B:6% parathion of LDs was intraperitoneally injected 20 times every 3 days.

C: Parathion was intraperitoneally injected 20 times every 3days with the dose of 2, 3,4 & 5 fold as much
as 1st dose(3% parathion of LDs) at intervals of 12 days.

AA,BB & CC groups were intraperitoneally injected with LDs of parathion at the 21th times after repeated
injection of parathion same as A,B & C groups.
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Table 6. Effect of pareihion on urea nitrogen and creatinine concentrations in plasma (mg/ %)

Individual No.
Constitution Group Mean
1 2 3 4 5
A 39.1 39.7 40.6 41.1 38.4 39.8
U.rea B 39.5 39.8 41.8 41.2 42.2 40.9
nitrogen C 42.8 42.9 41.5 40.2 39.7 41.4
A 0.88 139 123 1.08 115 115
Creatinine B 0.79 0.88 0.91 1.10 0.83 0.90
C 1.02 1.10 1.27 0.86 1.13 1.30

A : Control group.

B :6% parathion of LDsx was intraperitoneally injected 20 times every 3 day.

C : Parathion was intraperitoneally injected 20 times every 3 days with the dose of 2,3,4 & 5fold as much

as lst dose(3%
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