IN VIVO FENTANYL TREATMENT REDUCES GABA IMMUNOREACTIVITY IN THE CA1 AREA OF THE RAT HIPPOCAMPUS.
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In vitro activation of opioid receptors in the hippocampus, located solely on interneurons, hyperpolarizes inhibitory interneurons  and inhibits the release of GABA from interneuronal terminals. The aim of the present study was to examine the effect of in vivo administration of fentanyl on GABA immunoreactivity in the CA1 area of the hippocampus.
Male Wistar rats were deeply anesthetized with sodium pentobarbital (60 mg/kg, i.p.) and transcardially perfused with 4% paraformaldehyde, 24 hours after saline (n=4) or fentanyl (n=5) treatment. After fixation, brains were incubated in 30% sucrose for cryoprotection. Tissues were subsequently frozen in isopentane (-45oC, 1 min) and kept at -80oC. Slices, 10μm thick, were cut coronally with a cryostat at the level of hippocampus and stored at -20oC. The presence of GABAergic neurons in the tissue was assessed immunohistochemically using a polyclonal rabbit antibody against GABA. 

Light microscopy images were obtained and quantitative analysis of 8-bit images, represented using unsigned integers in the range from 0 to 255, was performed utilizing the histogram feature of the public domain image analysis program ImageJ 1.37v. Fluorescence intensity measurement of the entire image was performed after mathematical subtraction of a threshold value set as background; the threshold value was set as the average of maximal fluorescence intensity measured in three separate areas (5 x 5μm) selected randomly on the basis of lack of detectable processes. Measurement of fluorescence intensity of processes was performed by random selection of a 25x30 μm area within strata oriens, pyramidale and radiatum, and of neuronal somata by selection of the cell body while excluding the nucleus. Fluorescence intensity measurements of both processes and neuronal somata were also accompanied by mathematical subtraction of the background. 

GABA immunohistochemistry revealed that in vivo fentanyl treatment leads to lower GABA content in processes and somata, suggesting reduced GABA release onto pyramidal neurons. We conclude that a single in vivo exposure to fentanyl is sufficient to induce long-lasting reduction in GABA-mediated transmission. These findings are in line with the enhancement of excitatory transmission after in vitro fentanyl treatment and may provide evidence regarding the mechanisms involved in the early stages of tolerance development towards the analgesic effects of opioids.
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