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Toxicity of ivermectin in Jindo-dogs
I. Clinical and hematological observation
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Abstract : Ivermectin is a synthetic derivative of the naturally occuring avermectin By, (22,
23-dihydroavermectin B,,} and B,, (22, 23-dihydroavermectin B,,), It is widely used as anti-
parasitic and pesticidal agents because of its remarkably potent and broad spectrum of anti-
parasitic activity. Although the drug has shown excellent anthelmintic effects, development of
toxicosis in some animals such as the Collie species of dog is well documented. However, no
studies have been reported on the toxic effects of the drug in Korean native animals such as the
Jindo dog. The toxic effect of ivermectin was evaluated in 25 Jindo dogs divided into five
groups which were orally administered with ivermectin at dosage levels of 200pg/kg, 300pg/kg,
600pg/kg and 2,500pg/kg of body weight, respectively. Toxic signs were not observed in the
groups receiving 200pg/kg and 300pg/kg B.W. ivermectin. One dog developed mild clinical
signs of toxicosis in the group receiving 600pg/kg dosage of ivermectin. In the group with 2,
500pg/kg dosage, all dogs developed mild (salivation, drooling, vomiting, mydriasis, and/or
confusion) and/or moderate (ataxia and tremors) clinical signs of toxicosis. Hematologic changes
were not observed in the groups receiving 200pg/kg, 300pg/kg and 600pg/kg B.W. ivermectin.
In the groups receiving 2,500pg/kg B.W., total erythrocyte counts, total and differential leukocyte
counts and hemoglobin levels were not affected by drug. Aspartate aminotransferase levels were
increased after administration of ivermectin, while serum cholesterol and blood glucose levels

were decreased.
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Table 1. Clinical signs of Jindo dogs after oral administration of ivermectin

Groups Dosage No. of dogs N'o.‘ without No. \_\'ith_mild No. wit'h .. No. \'with"s'cvcrc
(rg/kg) tested clinical signs signs moderate signs signs
1 200 5 I 0 o 0
il 300 5 5 0 0 0
it 600 5 4 1 0 0
v 2,500 5 0 4 1 0
Control 0 5 5 ] 0 0
:.: salivation and/or drooling, vomiting, mydriasis, confusion, stupor.
v, - ataxia and tremors.
: severe tremor, seizure-like activity, recumbency, nonresponsiveness, and coma.
Table 2. Hematologic values of Jindo dogs before and after oral administration of ivermectin 200pg/kg body weight
Individual ~ PCV Hb RBC WBC Neutrophil ~ Lymphocyte  Monocyte  Eosinophil ~ Basophil
number % g/dl 0% 10%/u % % % % %
1 58.00 19.30 8.00 10.70 47.00 35.00 5.00 13.00 o 0
2 41.00 12.20 520 10.70 55.00 32.00 7.00 6.00 0
After 3 40.50 12.60 6.00 9.30 52.00 30.00 12.00 6.00 0
admini- 4 40.00 18.70 6.20 6.50 65.00 21.00 10.00 4.00 0
smadon g 4500 1570 635 929 55.00 29.00 9.00 7.00 0
""" men 4490 1570 635 929 5480 2940 860 720 0
SE 3.39 1.48 0.46 0.77 295 2.34 121 1.53 0
Before  mean 4398 1471 629 1148 5120 3575 6.00 700 0
:3;‘;‘:,‘,‘; SE 1.38 0.93 0.34 0.70 3.54 272 1.22 1.78 0

PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; WBC, white blood cell.
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Table 3. Serum chemistry of Jindo dogs before and after oral administration of ivermectin 200pg/kg body weight

Individual ~ AST ALT BUN Creatinine Cholesterol  Glucose TP Albumin  Globulin A/G

number U/L U/L mg/dl  mg/dl mg/dl mg/dl g/dl g/dl g/dl ratio

1 2811 22.69 6.85 1.01 245.30 70.10 6.85 2.60 425 0.61

2 2409 2269 1752 0.68 232.10 121,90 6.51 2.86 3.65 0.79

Afier 3 4365 2025 8.14 0.77 120.80 117.20 5.96 3.54 242 1.46

adm_ini— 4 3422 29.68 1531 0.70 230.60 107.10 527 293 2.34 1.25

stration 5 3252 2383 1196 0.79 207.20 104.06 6.15 298 3.16 1.03
Cmen 3252 2383 1196 079 20720 10406 615 298 316 103

SE 3.30 1.58 2.03 0.06 22.45 9.08 027 0.15 0.15 0.15

Befqrq mean 4120 2448 1838 0.83 260.75 89.41 6.89 2.63 4.26 0.66

m~ SE 4.34 3.35 1.42 0.09 23.00 791 0.27 0.26 0.50 0.13

AST, aspartate aminotransferase: ALT, alanine aminotransferase; BUN, blood urea nitrogen; TP, total protein; A/G ratio, albumin/

globulin rado.

Table 4. Hematologic values of Jindo dogs before and after oral administration of ivermectin 300ug/kg body weight

Individual PCV Hb RBC WBC Neutrophil ~ Lymphocyte  Monocyte  Eosinophil ~ Basophil
number % g/dl 10°/p 10°/ % % % % %
1 4950 1730  9.00 18.20 48.00 34,00 6.00 15.50 0
2 4980 1740 840 11.40 52.50 2650 8.00 13.00 0
After 3 4450 1520 670 13.70 63.00 19.50 8.50 8.50 0
admini- 4 3600 1060  5.40 17.30 72.00 16.00 11.00 1.00 0
stration 5 3400 1150 590 1320 44.00 38.00 10.00 8.00 0
""" men 4468 1449 743 1461 5538 2625 825 1038 0
SE 281 141 053 145 442 374 0.84 2.08 0
fsm mean 4470 1564  7.83 1211 59.63 19.37 8.50 11.25 0
stration SE 251 1.05 0.71 0.77 3.86 250 1.25 227 0
PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; WBC, white blood cell.
Table 5. Serum chemistry of Jindo dogs before and after oral administration of ivermectin 300pg/kg body weight
Individual  AST ALT BUN Creatnine Cholesterol  Glucose TP Albumin  Globulin A/G
number  U/L U/L mg/dl mg/dl mg/dl mg/dl g/dl g/dl g/dl ratio
1 2706 2566 616  1.09 154.60 86.99 7.76 2.47 529 048
2 2401 2488 682 094 164.00 100.72 7.77 2.60 517 052
After 3 2706 1938 1231 091 195.40 61.37 7.25 353 373 139
admini- 4 3631 2165 1551  0.63 264.20 89.10 6.80 236 444 053
SO0 5 4108 2985 2090 075 31670 9587 622 299 323 093
TTmen | 2920 2392 1087 091 20108 9289 732 282 451 078
SE 291 140 201 0.06 22.64 3.00 0.32 023 050 022
Before mean 3204 2453 1279 085 19816 9910 7.70 285 485 06l
m' SE 329 163 174 005 22.64 496 021 015 023 007

AST, aspartate aminotransferase: ALT, alanine aminotransferase; BUN, blood urea nitrogen; TP, total protein; A/G ratio, albumin/

globulin rato.
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Table 6. Hematologic values of Jindo dogs before and after oral administration of ivermectin 600pg,/kg body weight

Individual ~ PCV Hb RBC WBC Neutrophil ~ Lymphocyte  Monocyte  Eosinophil ~ Basophil
9 % % %

number % g/dl 105 103/ % %
1 50.80 16.90 8.50 12.70 59.00 34.00 4.50 3.00 0
2 49.50 16.50 8.30 10.30 67.50 1900 6.00 7.00 0
Afier 3 47.00 15.70 7.90 16.10 62.00 26.00 7.50 4.50 0
adm@niA 4 40.80 13.60 6.80 13.20 51.00 35.00 7.50 5.50 0
smgon ¢ 4090 1360 680 1050 59.00 24.00 350 13.00 0
""" men 4578 1526 764 1252 5970 2760 580 650 0
SE 1.64 0.55 0.27 0.88 2.80 3.01 0.73 1.65 0
Before mean 45.16 15‘.06 N 753 1211 .82_20 2130 7.30 9.50 0
admini-
sraton  SE 1.59 0.53 027 0.70 268 212 0.78 1.58 0
PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; WBC, white blood cell.
Table 7. Serum chemistry of Jindo dogs before and after oral administration of ivermectin 600pg,/kg body weight
Individual ~ AST ALT BUN Creatnine Cholesterol  Glucose TP Albumin  Globulin  A/G
number  U/L U/L mg/dl mg/dl mg/dl mg/dl g/dl g/dl g/dl ratio
1 44.69 41.46 14.80 0.99 202.50 89.79 6.99 3.88 312 126
2 4941 44.35 10.77 0.79 202.35 83.36 6.76 3.70 3.05 1.23
Afeer 3 80.93 56.39 21.24 1.16 156.55 79.86 6.98 3.74 3.46 1.02
admkﬁ- 4 50.46 38.06 23.80 1.03 289.10 94.57 6.97 328 3.69 0.90
SWRION o g7l 6L1l 1389 097 26388 9054 704 327 378 087
Tmen 5929 4827 1690 099 22971 8762 694 332 339 092
SE 5.50 4.05 1.90 0.04 18.72 2.57 0.08 0.11 0.13 0.06
fm - 52.2,3 3993 e 111 T o i 364 o
stration SE 4.35 1.72 1.61 0.05 17.73 4.19 0.17 0.11 0.15 0.06

AST, aspartate aminotransferase: ALT, alanine aminotransferase; BUN, blood urea nitrogen; TP, total protein; A/G ratio, albumin/
globulin rato.

Table 8. Hematologic values of Jindo dogs before and after oral administraton of ivermectin 2,500pg,/kg body weight
Individual ~ PCV Hb RBC WBC Neutrophil ~ Lymphocyte  Monocyte  Eosinophil ~ Basophil
% %

number % g/dl 10%m 10%/ % % %

1 4480 1490 720  13.60 60.00 2050 11.50 8.00 0

2 4950 1650 850  9.60 53.00 2750 8.50 11.50 0

Afier 3 4100 1370 730 7.00 49.00 27.00 6.00 18.00 0
admini- 4 4580 1530 830  12.30 4250 35.50 5.50 16.00 0
sration 5 4150 1380 630 8.50 62.50 20.00 6.00 8.50 0

""" mean | 4489 1496 731 1085 5389 2600 833 1178 0

SE 115 038 038 1.06 3.03 355 0.93 2.53 0

?;ﬁ?ir[; mean 4635 1545 781 1098 50.30 3150 730 1090 0
smation  SE 145 048 029 115 294 2.68 0.58 125 0

PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; WBC, white blood cell.
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Table 9. Serum chemistry of Jindo dogs before and after oral administration of ivermectin 2,500pg/kg body weight

Individual ~ AST ALT BUN Creatinine Cholesterol  Glucose TP Albumin  Globulin A/G

number  U/L U/L  mg/dl  mg/dl mg/dl mg/dl g/dl g/dl g/dl ratio

1 57.52 3361 1449 1.33 194.30 63.66 6.95 2.65 431 0.74

2 4184 3920 1421 1.10 144.10 74.43 6.96 3.01 395 0.76

Afier 3 4356 2654  13.01 1.14 110.50 71.54 6.89 252 4.37 0.59

admini- 4 5535 2575 2244 1.50 140.70 72.91 6.88 2.54 4.35 0.65

Stration 5 4540 3099 1379 1.16 175.50 61.44 741 3.25 416 0.79
mean 4873 3121 1559 125 15301 6880 702 279 423 059

SE 2.80 1.89 1.35 0.05 12.33 279 0.17 0.11 0.20 0.05

a?i;f:i);; mean 37.53 4851 1847 1.15 21245 82.94 7.72 3.03 4.69 0.67

stration SE 2.69 6.85 1.75 0.06 14.46 3.89 0.30 0.10 0.30 0.05

AST, aspartate aminotransferase: ALT, alanine aminotransferase; BUN, blood urea nitrogen; TP, total protein; A/G rato, albumin/

globulin rado.
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