
	[bookmark: nev]ALEXANDRA BÜKI
Biology
MSc, 10. semester
University of Szeged
Faculty of Science and Informatics
	






Supervisors:
	Árpád Párdutz Dr.
 associate professor, SZTE ÁOK

	Annamária Fejes-Szabó
 junior research fellow, SZTE ÁOK




The modulatory effect of a kynurenic acid analogue in the orofacial formalin test of the rat

Glutamate and alpha7-nicotinic acetylcholine receptors (α7-nACh) have an important role in the activation and sensitization of the trigeminal system which occurs during various headache disorders.
The orofacial formalin test is one of the animal models of trigeminal somatic pain. During this procedure test, the rats are injected with subcutaneous formalin into the whisker pad, which causes local inflammation and activates and sensitizes the trigeminal system. Formalin results in grooming and rubbing response directed to the injected area in two-phases which shows a positive linear relationship with the intensity of pain.
Kynurenic acid (KYNA) is product of the L-tryptophan metabolism, exerting an endogenous antagonist effect on ionotropic glutamate and α7 nACh receptors. In our experiment, we used SZR81, a KYNA derivative, with a probable similar mode of action.
We investigated the possible modulatory effect of the SZR81 on the nociceptive behaviour response and neuronal activation in the caudal part of spinal trigeminal nucleus (TNC) evoked by the orofacial formalin test. Male Sprague-Dawley rats were injected intraperitonally with physiological saline or SZR81 as pre-treatment. One hour later, they were injected subcutaneously with 50 µl placebo or 1.5% formalin solution in their right whisker pad.
We measured the time spent rubbing for a period of 45 minutes after the subcutaneous injection. Four hours after formalin injection, the rats were transcardially perfused and the TNC was removed for c-Fos immunohistochemistry to evaluate the activity of secondary neurons.
The subcutaneous formalin injection induced a biphasic, pain-related behavioural response and an increase in number of c-Fos immunoreactivity. Both of these phenomena were reduced by the pre-treatment with SZR81.
As a consequence, SZR81 had an anti-nociceptive effect and was able to modulate the changes in neurochemical markers of activation of the trigeminal system induced by the inflammation in the orofacial formalin test. SZR81 can possibly act on peripheral and central glutamate or α7-nACh receptors directly or indirectly via metabolizing to KYNA. These results suggest KYNA and its derivatives could have a potential role in the management of headaches in the future.



