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SUMMARY

The removal characteristics of paraquat and diquat by medical cation exchange resins
(kayexalate and kalimate) for primary treatment of acute poisoning due to the accidental,
suicidal or homicidal ingestion of herbicide were investigated i vitro.

The removed amounts of paraquat and diquat by kayexalate was larger than those by
kalimate. And it was recognized that kayexalate is selective remover for paraquat and
kalimate for diquat.

The inhibitory effect of sodium chloride addition on the paraquat and diquat removal
by medical cation exchange resin was recognized. The degree of interference was propor-
tional to the amount of sodium chloride added in the range of sodium chloride concentration
up to 1.5 %. The inhibitory effect of magnesium sulfide on the paraquat and diquat removal
was also recognized. The degree of interference by saline addition onto kalimate was
smaller compared with the case of kayexalate.

It is assumed that the difference of removal amount between paraquat and diquat by
resins is due to the different strength of the polarity of paraquat and diquat. And it is
assumed that the difference of removal effects between kayexalate and kalimate is due to
the cation exchange capacity of resins.

The medical cation exchange resin is evaluated as the effective oral adsorbent, but it
has to pay attention to the inhibitory effect of saline addition for the removal characteris-
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tics for paraquat and diquat by medical cation exchange resins from the standpoint of in

vitro study.
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Table1l Removal Ratio of Paraquat and Diquat by Resins.

kayexalate kalimate

paraquat diquat paraquat diquat

purified water 99.58 98.48 85.20 90.24
NaCl 0.1% 99.33 98.28 85.44 90.00
0.3% 97.18 96.93 81.44 87.29

0.5% 93.71 94.88 76.81 84.29

0.7% 88.91 92.14 85.08 81.19

0.9% 83.38 89.45 80.52 80.01

1.5% 67.87 77.86 60.07 70.47

MgSO, 0.1% 99.24 98.03 82.03 87.90
0.3% 92.29 94.29 78.54 83.73

0.5% 90.10 91.47 80.08 83.42

0.7% 85.80 89.27 79.06 80.50

0.9% 81.18 87.31 76.59 78.33

1.5% 78.17 83.26 75.07 76.15
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Table2 Amount of Paraquat Removed by Kayexalate.

amount removed (mg/g)*

at 1mg/L  at 10mg/L  at 100 mg/L  at 1000 mg/L
purified water 121.25 149.99 185.55 229.54
NaCl 0.1% 40.42 70.68 123.61 216.17
0.3% 47.02 73,20 114.25 178.08
0.5% 27.97 51.43 94 .57 173.88
0.7% 35.14 57.77 94.96 156.11
0.9% 20.71 89. 11 73.85 139.46
1.5% 10.16 22 .87 51.47 115.85
MgS0O, 0.1% 50.84 77.43 117.94 179.64
0.3% 23.69 43.49 79.87 146.66
0.5% 13.41 28.64 52.52 130.69
0.7% 10.79 23.64 51.80 113.52
0.9% 10.90 23.03 48.65 102.77
1.5% 12.80 24 .45 46.68 89.15

* . amount removed at each equilibrium concentration.
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Table3 Amount of Diquat Removed by Kayexalate.

amount removed (mg/g)*

at 1mg/L  at 10mg/L  at 100mg/L  at 1000 mg/L

purified water 55.79 116.93 245.08 513.70
NaCl 0.1% 34.46 76.32 169.02 374.33
0.3% 26.55 62.97 149.36 354.29
0.5% 18.95 48.84 122.84 312.71
0.7% 21.42 50.74 120.17 284.60
0.9% 11.43 32.21 90.77 255.76
1.5% 7.83 23.45 70.25 210.42
MgSO, 0.1% 42.36 81.32 156.11 299.69
0.3% 30.58 61.95 125.53 254.35
0.5% 22.91 49.15 105.46 226.28
0.7% 19.80 43.19 94.21 205.48
0.9% 12.11 25.46 53.52 112.50
1.5% 9.84 21.12 45.34 97.33

* : amount removed at each equilibrium concentration.
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Table4 Amount of Paraquat Removed by Kalimate.

amount removed (mg/g)*

at Img/L  at 10mg/L  at 100 mg/L  at 1000 mg/L
purified water 38.07 61.58 99.62 161.14
NaCl 0.1% 16.34 32.16 63.28 124.52
0.3% 14.84 28.23 53.69 102.13
0.5% 10.27 22.96 51.37 114.92
0.7% 9.78 21.29 46.32 100.78
0.9% 11.74 23.70 47.85 96.62
1.5% 8.17 17.55 37.72 81.13
MgSO, 0.1% 5.76 16.40 46.71 133.12
0.3% 2.45 9.19 34.42 128.94
0.5% 7.76 18.53 44.20 105.44
0.7% 3.70 11.11 33.45 100.65
0.9% 2.44 8.39 28.83 99.10
1.5% 0.57 3.18 17.65 97.99

* : amount removed at each equilibrium concentration.

Table5 Amount of Diquat Removed by Kalimate.

amount removed (mg/g)*

at 1mg/L  at 10mg/L  at 100 mg/L  at 1000 mg/L
purified water 34.93 66.47 126.48 240.65
NaCl 0.1% 13.01 32.12 79.32 195.83
0.3% 15.08 32.25 68.99 147.59
0.5% 6.35 19.35 59.03 180.03
0.7% 4.07 14.43 51.22 181.78
0.9% 1.99 6.78 23.09 78.60
1.5% 2.44 9.57 37.46 146.69
MgSO, 0.1% 4.65 16.80 60.72 219.47
0.3% 5.06 16.68 55.00 181.34
0.5% 4.13 14.70 52.30 186.08
0.7% 3.20 12.18 46.28 175.88
0.9% 5.82 17.47 52.45 157.54
1.5% 0.61 3.80 23.45 144.95

* : amount removed at each equilibrium concentration.
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