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Effects of imidazoline and nonimidazoline -adrenoceptor agonists and antagonists on platelet 
aggregation in cats 
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) 

Mammalian platelets vary widely in their responses to catecholamines and other -adrenergic agents. 

In dogs, cats, and rabbits, adrenaline alone does not induce platelet aggregation but it does potentiate 
platelet aggregation stimulated by other platelet agonists including ADP, collagen, and thrombin. This 
adrenaline-potentiated platelet aggregation is mediated by 2-adrenoceptors in dogs and rabbits. In contrast 
to humans, dogs, and rabbits, adrenaline in cattle and horses does not potentiate platelet aggregation 
induced by other platelet agonists such as ADP, collagen, thrombin, or platelet-activating factor. Some 
adrenoceptor agents have imidazoline-like chemical structures. Nonadrenergic I1 and I2 receptors that are 
pharmacologically distinct from 2-adrenoceptors have been detected in human, canine, feline, bovine, and 
equine platelets. Furthermore, canine, feline, bovine, and equine platelets have I1 receptors that are defined 

by binding to tritiated clonidine, but murine and leporine platelets do not have I1 receptors. Conversely, 

platelets of all species have I2 receptors that are defined by binding to tritiated idazoxan. In addition, the 

density of I1 and I2 receptors and 2-adrenoceptors differs among animal species. These variations for 

receptors may reflect differences among animal species regarding the platelet aggregation response. 
However, there is no information available concerning the platelet aggregatory effects of -adrenergic 
agents in cats. Comparative studies on the effects of imidazolines on aggregation of feline platelets may be 
important for the characterization of platelet receptors and may be useful to elucidate the function of 
imidazoline receptors. On the other hand, as both medetomidine and xylazine reduce plasma concentrations 
of adrenaline and noradrenaline in cats, it may be important on blood homeostasis to examine the platelet 
response in cats administered systemically with medetomidine and xylazine. However, to the best of our 
knowledge, there are no published reports on the blood platelet aggregation in cats that were administered 
xylazine or medetomidine systemically. Therefore, this study was conducted to investigate the effects of 
imidazoline and nonimidazoline -adrenoceptor agonists and antagonists including medetomidine, 

dexmedetomidine, xylazine, atipamezole, and yohimbine on platelet aggregation in cats.  
In chapter 1, the effects of various imidazoline or nonimidazoline -adrenergic agents on in vitro 

platelet aggregation and antiaggregation were evaluated in healthy cats. Blood obtained from healthy adult 
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cats. In 7 experiments, the effects of 23 imidazoline and nonimidazoline -adrenoceptor agonists or 

antagonists on aggregation and antiaggregation of feline platelets were determined via a turbidimetric 
method. Platelet aggregation was not induced by -adrenoceptor agonists alone. Adrenaline and 

noradrenaline induced a dose-dependent potentiation of ADP- or collagen-induced aggregation. 
Oxymetazoline and xylometazoline also induced a small potentiation of ADP-stimulated aggregation, but 
other -adrenoceptor agonists did not induce potentiation. The 2-adrenoceptor antagonists or certain 

imidazoline -adrenergic agents including phentolamine, yohimbine, atipamezole, clonidine, 
medetomidine, and dexmedetomidine inhibited adrenaline-potentiated aggregation induced by ADP or 
collagen in a dose-dependent manner. The imidazoline compound antazoline inhibited 
adrenaline-potentiated aggregation in a dose-dependent manner. Conversely, 1-adrenoceptor antagonists 

and nonimidazoline -adrenergic agents including xylazine and prazosin were ineffective or less effective 
for inhibiting adrenaline-potentiated aggregation. Medetomidine and xylazine did not reverse the inhibitory 
effect of atipamezole and yohimbine on adrenaline-potentiated aggregation. In conclusion, 
adrenaline-potentiated aggregation in feline platelets may be mediated by 2-adrenoceptors, whereas 
imidazoline agents may inhibit in vitro platelet aggregation via imidazoline receptors. Imidazoline 

-adrenergic agents may have clinical use for conditions in which there is platelet reactivity to adrenaline. 

Xylazine may be used clinically in cats with minimal concerns for adverse effects on platelet function.  
In chapter 2, the effects of medetomidine and xylazine administered systemically on ex vivo platelet 

aggregation were compared in healthy cats. Five cats were repeatedly used in each of 7 groups. The cats 
received saline as the nonmedicated control; 0.5, 2.0, and 4.0 mg/kg xylazine; and 20, 80, and 160  g/kg 
medetomidine intramuscularly. Venous blood was collected 4 times (0, 2, 4, and 7 h) after injection of both 
agents. Ex vivo percent platelet aggregation was determined via a turbidimetric method. Collagen and ADP 
were used to initiate aggregation. Administrations of xylazine at all dosages did not significantly change the 
platelet aggregation induced by ADP and collagen compared with the control. In contrast, administration of 
medetomidine at 80  g/kg significantly reduced platelet aggregation induced by both ADP and collagen 
compared with the control, whereas medetomidine at the other dosages did not significantly change the 
platelet aggregation induced by ADP and collagen. These results indicate that systemic administration of 
xylazine can be used in feline practice without concern for adverse effects on platelet function, although if 
medetomidine is used, even in limited dosages, it may inhibit platelet aggregation. 

In conclusion, this study suggested that adrenaline-potentiated aggregation in feline platelets is 

mediated by 2-adrenoceptors, whereas imidazoline -adrenergic agents may inhibit in vitro platelet 
aggregation via imidazoline receptors and have clinical use for conditions in which there is platelet 
reactivity to adrenaline, overactivity of the sympathetic nervous system or increased catecholamine 
concentrations. Furthermore, this study revealed that systemic administration of xylazine in contrast to 
medetomidine can be used in feline practice without concern for adverse effects on platelet function. This 
study provided new information about the effects of -adrenoceptor agonists and antagonists on platelet 
aggregation in cats.
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