48 %) KOR. J. ENVIRON. TOXICOL.
L Vol. 4, Nos. 3~4, 15~28 (1989)

2.4-Dichlorophenoxyacetic Acid®] ol
¥t Ethanole| £

RER - BTH - BER - 2TEW
EYERSE RS

Effect of Ethanol on the Toxicity of
2.4-Dichlorophenoxyacetic Acid

Young Keun Ahn, Yeun Sunwoo, Jong Gab Chung
and Joung Hoon Kim

College of Pharmacy, Won Kwang University
ABSTRACT

The effects of ethanol on the toxicity of 2, 4-Dichlorophenoxyacetic acid in ICR mice
were examined.

The results were summerized as follows;

1. The LDs, of 2.4-dichlorphenoxyacetic acid sodium injected intraperitoneally in
mice was approximately 367 mg/kg. When the animals were administered With ethanol,
2ml/kg or 4 ml/kg the LDs, of 2.4-D sodium were decreased to 338 mg/kg or 32 mg/kg,
respectively.

2. In the acute experimental group, spontaneous motor activity in the ANIMEX
system exhibited dose-dependent decrease in mice administered with 2.4-D sodium and
ethanol.

3. However, in subacute experimental group, spontaneous motor activity in the
ANIMEX system exhibited dose-dependent increase in mice treated with ethanol.
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Table 1. Exposure schedule for motor activity test.

Dose

Groups

2.4-D Sodium Ethanol

(mg/kg) (ml/kg)

A (Normal) — —
B 100 —
C 200 —
D — 2
E — 4
F 100 2
G 100 4
H 200 2
I 200 4
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Table 2. Exposure schedule for subacute toxicity test.
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Table 3. Data of LD;, of 2.4-D Sodium.

Dose | Morta Obseved .
(mg/kg)| -lity Observed|Expected Expected X*ci)
300 0/10 (0.203) 0.8 | 0.57 |0.036
330 1/10 10 10 0 0
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Table 4. The effect of ethanol 2 ml/kg on LD, of

2.4-D sodium.

Dose | Morta- \ Obseved | v o .;
(mg/kg)| lity Observed!Expected Expected Xci)

300 2/10 20 10 10 0.118
330 4/10 40 36 4 0.0075

363 9/10 90 70 20 0.18

309 | 10/10 | (g9 | %4 4 0.026
439 | 1010 | @0 | 993 | 05 [0.0035
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Table 5. The effect of ethanol 4 ml/kg on LD, of

2.4-D Sodium.

(n?go/slfg) N{?tryta Observed|Expected Eossggtidd X?(ci)
273 1/10 10 9 1 0.00125
300 2/10 20 25 5 0.015
330 2/10 20 48 28 0.34
363 6/10 60 72 12 0.079

100
399 10/10 (96.8) 90 6.8 10.048

(2 ci) =0.48325
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Fig. 1. Motor activity count in normal group.
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Fig. 2. Motor activity count in the group treated with 2.4-D (100 mg/kg).
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Fig. 3. Motor activity count in the group treated with 2.4-D (200 mg/kg).
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Fig. 4. Motor activity count in the group treated with ethanol (2 ml/kg).
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Fig. 5. Motor activity count in the group treated with ethanol (4 ml/kg).
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Fig. 6. Motor activity count in the group treated with 2.4-D (100 mg/kg) and ethanol (2 ml/kg).
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Fig. 7. Motor activity count in the group treated 2.4-D (100 mg/kg) and ethanol (4 ml/kg).
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. 8. Motor activity count in the group treated with 2.4-D (200 mg/kg) and ethanol (2 ml/kg).
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Fig. 9. Motor activity count in the group treated with 2.4-D (200 mg/kg) and ethanol (4 ml/kg).
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Table 6. Motor activity count in the acute experimental groups treated wtih 2.4-D and ethanol.

2.4-D 2.4-D 2.4-D 2.4-D
Time Control 2.4-D 2.4-D Alcoho! | Alcohol {100 mg/kg|100 mg/kg | 100mg/kg |200 mg/kg
100 mg/kg|200 mg/kg| 2ml/kg | 4ml/kg AlC. AlC. AlC. AIC.
2ml/kg | 4ml/kg | 2ml/kg 4ml/kg
11:24 11:24 11:10 12 020 12220 11125 11:25 1210 1210
01 : 00 1620 883 24 116 1113 18 29 49 8
02 : 00 512 581 3 5 348 29 53 120 2
03 : 00 109 37 7 2 126 77 50 5
0400 29 33 17 14 40 20 309 30 7
05:00 54 109 13 12 7 81 65 68 0
06 : 00 880 267 2 109 81 143 262 471 11
07 : 60 829 173 16 49 135 164 132 165 4
08 : 00 1125 791 5 620 946 361 759 209 152
09 : 00 1426 938 72 1489 784 609 855 125 40
10: 00 2253 1384 63 1063 1311 460 738 108 20
11:00 1111 706 28 1848 622 605 100 159 32
12100 2192 1087 13 1494 2373 225 493 167 65
13 : 00 2298 1527 89 444 1001 242 24 443 16
14 1 00 1823 1460 1248 1263 776 39 20 1
15: 00 1440 838 283 1147 189 36 178 1
16 : 00 1618 1273 22 2439 1167 10 92 218 4
17 100 1529 1762 8 1204 1252 26 52 55 11
18100 756 754 2 638 1477 343 6 42 74
19 100 42 71 11 36 19 3 12 52 151
20 : 00 874 965 32 131 652 3 7 45 15
21:00 1025 433 1 1043 2215 12 27 288 56
22100 966 150 53 1064 620 20 4 72 5
23:00 1301 712 71 54 36 132 4
24100 1585 990 71 439 28 389 36
Total 27379 17924 573 15356 18575 5458 4235 3655 720
Table 7. The changes of body weight in the normal and experimental groups.
Initial (g) Final (g) Increasing rate (%)
Normal 18.00+1.25 23.96+3.58 33.59+9.61
2.4D Sodium 18.20+1.63 22.39+3.66 21.32+7.76
2.4-D Sodium+ Ethanot 2% 18.5031.10 22.341+2.67 20.28+9.08
2.4D Sodium+ Ethanol 4% 18.20+1.02 22.68+2.13 25.16+5.99

Values are Mean=+S.D.

Table 8ol 4] R.zulel Fho] HigHH#EEE & Holl
A= Bl 5.59:£0.83%¢<lel sl 2.4-Def
4% Ethanol HrAI#EEEL 4.8320.73% 2 AR
RA BAshich, BREEAEER 4] E¥R]

1.48+0.23%<ldl sl 2.4-D2} 4% Ethanol 358
B 1.4240.17% 2 BES dbstgdch =sl
IelgstAEE R e EHEEC] 0.7620.20%<l¢
sl 2.4-De} 2% Ethanol #FRIHREEES (.66+
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Table 8. The weight changes of the various organs in the normal and experimental groups.

Liver (%) Kidney (%) Spleen (%) Brain (%)
Normal 5.59+0.83 1.48+0.23 0.76+0.20 1.97+0.33
2.4-D 6.04+1.19 1.59+0.12 1.09+0.27 2.04+0.38
2.4-D+Ethanol 2% 5.76x1.11 1.56+0.24 0.66+0.23** 1.85+0.24
2.4-D+Ethanol 4% 4.83+0.73* 1.42+0.17** 0.73+£0.32* 1.99+0.24

Values are Mean+S.D.

Significant difference from the normal group. (*p<0.05, **p<0.001)

Table 9. The changes of a few biochemical values in the normal and experimental groups.

Triglyceride (mg/dl) Cholesterol (mg/dl)

GPT (unit/1)
Normal 66.55+10.06
2.4-D 76.37% 8.04
2.4-D+Ethanol 2% 87.28+ 5.98
2.4 -D+Ethanol 4% 87.66x 3.35

113.6 £25.18 96.98+3.07
114.8 +£21.88 120.09+6.40
97.42+22.81 110.82+8.34
126.25+25.48 117.87+3.79

Values are Mean+S.D.
Significant difference from the normal group.
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1.97+0.33%¢°l sl <Fzke] el Uit

2) £1LBY BERSR

28 HH2] tERAM o] A% & moused] [MLif-S
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Table 10. Motor activity count on treated 2.4-D and
ethanol on subacute test.

2.4-D 2.4-D
TIME Countol | Alcochol 24-D Alcohol
2% 4%
10 : 20 10 : 20 10: 40 10 : 40
01:00 945 1908 1069 4021
02 : 00 356 451 78 1468
03 : 00 184 195 288 925
04100 65 145 667 943
05: 00 221 132 146 401
06 : 00 273 308 582 34
07 : 00 72 172 829 705
08 : 00 518 287 1101 2380
09 : 00 498 874 780 1984
1900 1069 2390 1751 2388
11: 00 1620 2828 1177 2536
1200 1572 1337 763 3202
13: 00 1609 873 1086 2931
14 1 00 1291 984 682 680
15: 00 735 424 299 476
16 : 00 555 394 142 684
17: 00 317 159 161 83
18 : 00 366 514 339 352
19 : 00 778 961 1221 583
20:00 385 1514 858 991
21:00 966 1224 234 842
22:00 129 321 81 1335
23:00 | .. 139 317 210 1194
24100 247 322
Total 14910 19034 14544 31141

ethanolo] fEfstL o2& BT 4 Aot

24BERI 5o el SMFHHREIA Normald¥, 2.
4-D ¥ ethanol #:EagE % 2.4.D2} ehanol f5f
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Fig. 10. Motor activity count in the group treated with 2.4-D (13.14 mg/kg/day) and ethanol (2%)
2% ethanol was used in situ for drinking water for 28 days.
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Fig. 11. Motor activity count in the group treated with 2.4-D (13.14 mg/kg/day) and ethanol (4%)
4% ethanol was used in situ for drinking water for 28 days.
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