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Abstract
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Project Title: Effect of chronic APAP treatment on the alteration of blood-brain barrier: role of

inflammatory cytokines
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Recently, a number of non-beneficial effects of chronic treatment with paracetamol
(APAP) have been reported in several systems, including circulation. In this study, the effects of
acute (1 hour) and chronic (15 and 30 days) APAP treatments on the alterations of cerebral
microvessels in a cortical spreading depression (CSD) migraine animal model were
investigated. Rats were separated into control, CSD only, and APAP treatment with or without
CSD groups. A single dose (200 mg/kg body weight) or once-daily APAP treatment over 15 or
30 days were intraperitoneally injected into the acute and chronic APAP treated groups,
respectively. CSD was induced by topical application of potassium chloride on the parietal
cortex. The alterations of blood brain barrier, the expression of inflammatory cytokines, the
activation of NF-kB signaling pathway and the expression of calcitonin gene related peptides
(CGRP) were monitored in all animals. The results demonstrated that CSD activation by KCI
application could induce an alteration in the vascular compartment in the brain as well as
increase in the CGRP expression in the trigeminal ganglions (TG). The increment of
ultrastructural changes and expression of ICAM-1 was significantly elevated in the CSD group
as compared to the controls. However the induction of CSD had no effect on the expression of
IL-1Q or TNF-A in the cerebral cortex. The alterations of vascular compartment in the brain as
well as the CGRP expression in the TG induced by CSD were attenuated with pretreatment
with APAP one hour prior to CSD activation. In contrast, chronic treatment with APAP (15 and
30 days) alone significantly enhanced the alteration in vascular compartment, the expression of

pro-inflammatory cytokines in the brain and CGRP expression in both protein and mRNA levels



when compared with the control groups. In combination with CSD, those abnormalities become
more severe. An enhancement of the ultrastructural alterations and the expressions of cell
adhesion molecules in the cerebral microvessels induced by CSD were significantly higher than
CSD group. The expressions of CGRP in TG as well as the expression of pro-inflammatory
cytokines in the brain were further increased in the animal with chronic APAP treatment. These
findings demonstrated that chronic treatment with APAP induces an increase of either CGRP
expression in the TG or the expression of pro-inflammatory cytokines in the brain. These
alterations may be associated with the increased trigeminovascular nociception in animal with

chronic APAP treatment observed in our previous studies.
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