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Abstract 

 

The aim of the study was to examine the interaction and toxicity between xylazine and the organophosphorus insecticide 

dichlorvos (DDVP) in chicks. Using the up and down method, the median lethal dose (LD50) of xylazine was 62.59 mg / kg 

i.m., and that of dichlorvos was 6.31 mg / kg p.o. The toxic interaction between xylazine and dichlorvos was examined using a 

ratio of (1:1) and the (LD50) value for both depending on isobolographic analysis. Antagonistic interaction was found when 

both of the drugs were adminstrated at the same time. Xylazine at 7.5 and 15 mg / kg i.m. significantly reduce the ratio of 

tremor and ataxia as well as the significant increase in the time of onset of toxicity signs when given directly after dichlorvos 

dosing (7 mg / kg p.o.) leading to a significant decrease in toxicity score. Xylazine at 30 mg / kg i.m. significantly reduce the 

ratio of convulsions and lacrimation when given directly after dichlorvos dosing as well as the significant reduction of tremor 

and ataxia when given (-15 and +5 minutes) according to time of dichlorvos (7 mg / kg p.o.) dosing. Xylazine at 30 mg / kg 

i.m. has a non – significant effect in cholinesterase (ChE) activity in plasma and brain. There was a significant decrease in the 

ratio of brain ChE inhibition which caused by dichlorvos (7 mg / kg p.o.) with a protection ratio of (23.33 %). The results 

suggest that xylazine reduce the percentage of inhibition of ChE in chicks which was caused by dichlorvos and protect them 

from its toxicity.

 

Available online at http://www.vetmedmosul.org/ijvs 



 

 

 456 

o

 

(up and down method)

Safa 

Tarim

 

 

up and down method

X

Ydiagonal 

line

combination

additive interaction

antagonistic interaction

synergestic interaction

 

 

 

toxicity score

 

               

 

 



 

 

 457 

 

jugular vein

o

Modifide 

electrometric method 

One way 

analysis of variance

Least significant difference test

Non 

parametricFisher's test

Mann-Whitney

(P < 0.05)

Isobolographic

(XXXXOXOX) (XOXOX) 

XO



 

 

 458 

4.35

(XXXOXOX) (XXXOXOX) 

6

XO

 

 

P<0.05

 



 

 

 459 

 

P<0.05

 

 

0.935  0.02400.42  0.0350

0.172  0.01681.600.082 0.011 80.47

0.837 0.147 10.480.372 0.024 11.43 

0.123 0.038 86.840.180 0.012 57.14

P<0.05P<0.05

P<0.05 



 

 

 460 

 
 

Isobolographic

P<0.05 

 

P<0.05

Isobolographic



 

 

 461 

1. WHO. Organophosphorus insecticide:A general introduction, 
Environmental Health Crticia, World Health Organization, Geneva, 

WHO 1986;63:13-181. 

2. WHO. Dichlorvos in drinking water:Environmental Health Crticia, 
World Health Organization, Geneva, WHO 2007;3rd edition:1-2. 

3. Willson, WB Hederson JD, Chow E. Toxicity of an acute doses of 

agent VX and other organophosphorus esters in the chicken. J Toxicol  
Environ Health 1998;23:103-113. 

4. Khan AA, Coppock RW, Schuler MM, Lillie LE. Effects of 

dichlorvos on blood cholinesterase activities of cattle, American J Vet  
Res. 1990;51:79-82. 

5. Ahrens Franklin A. Pharmacology. Maryland, USA:Williams & 

Wilkins;1996. pp. 36. 
6. Ahrens FA. Pharmacology. Maryland, USA:Williams & 

Wilkins;1996. pp. 69. 

7. Green SA, Thurmon JC. Xylazine – a review of it's pharmacology and 
use in veterinary medicine. J Vet Pharmacol Therap.1988;11:295-313. 

8. Harsing LG, Kapocsi J, Vizi ES. Possible role of alpha – 2 and alpha – 

1 adrenocetors in the experimentally – induced depression of the 
central nervous system. Pharmacol Biochem Behav; 2005; 32:927-

932. 

9. Aronstam RS, Smith MD, Buccafusco JJ. Clonidine protection from 
soman and echothiophate toxicity in mice. Life Sci. 1986;39:2097-

2102. 

10. Buccafusco JJ, Aronstam RS. Clonidine protection from the toxicity 
of soman, an organophosphate acetylcholinesterase inhibitor , in the 

mouse. J Pharmacol Exp Ther. 1986;239:43-47. 

11. Buccafusco JJ, Aronstam RS. Adrenergic agonists protect against 
soman, an irreversible acetylcholinesterase inhibitor. Toxicol Lett. 

1987 a;38:67-76. 

12. Buccafusco JJ, Aronstam RS. Mechanisims of protection from 
cholinesterase poisoning afforded by clonidine and related drugs, in 

Dowdall and Hawthorne:Cellular and Molecular basis for cholinergic 

function, Ellis Horwood Ltd., Chichester, England, 1987 b;pp. 589-
603. 

13. Mohammad FK, Al-Kassim NA. Effect of xylazine pretreatment on 
the acute toxicity of dichlorvos in mice. Iraqi J Vet Sc. 1989;2:1-2. 

14. Dixon WJ. Efficient analysis of experimentally observation. Ann Rev 

Pharmacol Toxicol. 1980;20:441-462. 
15. Puig MM, PO, Warner W. Interaction of morphin and clonidin on 

gastrointestinal of anesthesiology. 1996;85:1404-1412. 

16. Puig MM, Warner W, Pol O. Intestinal inflammation and morphin and 
clonidin on gastrointestinal transit in mice. anesthesiology. 

2000;93:219-230. 

17. Al-Baggou' BKh, Moammad FK. Antagonism of methomyl – induced 
toxicosis by diphenhydramine in rat. Environmental Toxico 

Pharmaco. 1999;7:119 – 125. 

18. Timm K. Orbital venous anatomy of the rat. Lab Animal Sci. 
1979;663. 

19. Mohammad FK, Faris GAM, Al-Kassim NA. A modified 

electrometric method for measurement of erythrocyte 
acetylcholinesterase activity in sheep. Vet Hum Toxicol. 1997;39:337-

339. 

20. Bruning JL, Kintz BL. Computation hand book of statistics. Scott, 
Foresman and Co., Glenvie, Illinois, 1977;pp. 18. 

21. Runyon RP. Non Parametric Statistics:A Contemporary Approach. 

Addison. Wesly publishing Co., Reading, Massachusetts, 1977;pp. 41-
44. 

22. Buccafusco JJ. Mechanism of clonidine induced protection against 

acetylcholinesteraseinhibitor toxicity. J Pharmacol Exp Ther. 
1986;222:595-599. 

23. Derache R. Organophosphorus pesticides. Pergamon press, New York. 

1988;pp.1-199. 
24. Desi I, Nagymgitonyi L. Neurotoxicologic investigation of the 

pesticide dichlorvos (DDVP). Effects on the central and peripheral 

nervous system. Toxicol. 1988;49:141-148. 
25. Michalek H, Stavinoha WB. Effect of chlorpromazine pre-treatment 

on the inhibition of total cholinesterase and butyrylcholinesterase in 

brain of rats poisoned by physostigmine or dichlorvos. Toxicol. 
1978;9:205-218. 

26. Fikes JD. Organophosphorus and carbamate insecticide. Vet Clin 

North Am Small Animal Prac. 1990;20:353-367. 

27. Somani SM, Dube SN. Physostigmine, an overview as pretreatment 

drug for organophosphorus intoxication. Int J Clin Pharmacol Therap 

Toxicol. 1989;27:367-387. 
28. Osweiler CD, Carson TL, Buck WB, Van Gelder GA. Clinical and 

Diagnostic Veterinary Toxicology. 3rd ed. Dubuqu, Iowa:Kendall. 

Hunt publishing Co., 1985;289-317. 
 

 

 


