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Background
Numerous studies support an important contribution of
endogenous opioid peptide systems in the mechanisms
of emotional behavior. It is well known that the struc-
ture of opioid receptors (OR) and endogenous opioid
peptides in the CNS and in the periphery is identical,
but the central and peripheral functions of endogenous
opioid systems are considered different, because the
blood-brain barrier (BBB) generally prevents the entry of
peptides into the brain. We hypothesize that the central
and peripheral components of the endogenous opioid
system function in close relationship, interacting with
each other. The aim of this work was to study an influ-
ence of a peripheral administration of the μ opioid
receptor ligands, which do not penetrate the BBB, on
behavioral parameters as well as on extracellular levels
of b-endorphin (BE) in the the cingulate cortex (CC) of
rats during acute emotional stress.

Materials and methods
The behavioral parameters of male Wistar rats were
estimated in the elevated plus maze (EPM) test and in
the Porsolt forced swim test. Determination of BE in the
CC of the midbrain of rats was performed using micro-
dialysis technique with following immunohistochemical
analysis. The agonist of μ opioid receptor agonist loper-
amide and the opioid receptor antagonist methylnalox-
one were administered intragastrically using a special
catheter 30 min before the experiments.

Results
Peripheral administration of the μ opioid receptor ago-
nist loperamide produced mostly an anxiolytic effect,

while a peripheral treatment with the antagonist methyl-
naloxone evoked a more depressive effect. The adminis-
tration of loperamide and methylnaloxone produced
opposite effects on the extracellular level of BE in the
CC of rat brain. Thus, loperamide decreases, whereas
methylnaloxone significantly increased output of BE
from CC neurons of rats. Immobilization stress pro-
duced only slight elevation of BE release in CC. Periph-
eral administration of loperamide, but not
methylnaloxone, significantly increased extracellular
levels of the studied neuropeptide in the CC of rats sub-
jected to immobilization stress.

Conclusions
These data support our hypothesis on reciprocal interac-
tions between the central and peripheral components of
the endogenous opioid system. The results may also
explain the mechanism of anxiolytic effects of
loperamide.

Acknowledgements
The work was supported by the RFBR grant no. 08-04-00780-а.

Author details
1Department of Reinforcement Physiology, P.K. Anokhin Research Institute of
Normal Physiology RAMS, 125315 Moscow, Russia. 2Department of
Pharmacology and Toxicology, University of Innsbruck, 6020 Innsbruck,
Austria. 3Department of Addictive Physiology, Institute of Human
Morphology RAMS, 119217 Moscow, Russia.

Published: 16 November 2010

doi:10.1186/1471-2210-10-S1-A13
Cite this article as: Bashkatova et al.: Interactions of peripheral and
central μ opioid systems during emotional stress. BMC Pharmacology
2010 10(Suppl 1):A13.

* Correspondence: helmut.prast@uibk.ac.at
2Department of Pharmacology and Toxicology, University of Innsbruck, 6020
Innsbruck, Austria
Full list of author information is available at the end of the article

Bashkatova et al. BMC Pharmacology 2010, 10(Suppl 1):A13
http://www.biomedcentral.com/1471-2210/10/S1/A13

© 2010 Prast et al; licensee BioMed Central Ltd.

mailto:helmut.prast@uibk.ac.at

	Background
	Materials and methods
	Results
	Conclusions
	Acknowledgements
	Author details

