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3.01 Crotalphine and opioid receptor agonists hyper-activate opioid receptors
underperipheral sensitization

Fernandes ACO', Zambelli VO', Gutierrez VP', Parada CA?, Cury Y’

'Laboratério Especial de Dor e Sinalizagio, Instituto Butantan, SP, Brasil; 1I:!lf:part.arni:nt{:- de
Fisiologia e Biofisica, Universidade Estadual de Campinas, SP, Brasil

Introduction: Several data have shown that the peripheral efficacy of opioid drugs is
enhanced in the presence of tissue injury, but the mechanisms involved in this phenomenon
are not well known. Previous data of our group showed that, in rats, prostaglandin E; (PGE3,
intraplantar/i.pl.) and chronic constriction injury (CCI) of the sciatic nerve increase the
peripheral analgesic efficacy of opioid agonists and of crotalphine (CRP), a peptide obtained
from Crotalus durissus terrificus snake venom. CRP induces peripheral analgesia mediated
by the activation of k- opioid receptors in PGE;-induced hyperalgesia or k- and 8- opioid
receptors in the CCI model. We have recently demonstrated that opioid receptor expression is
distinctly regulated by the presence of acute or chronic injury in nerve paw (NP) and dorsal
root ganglia (DRG) of rats, which may explain the increased efficacy of CRP and opioids.
Objectives: This study aimed to further characterize some of the mechanisms involved in the
increase of the analgesic efficacy of opioids caused by inflammation/tissue injury. Methods:
For this purpose, the effect of PGE;-induced hyperalgesia and CCI on opioid receptor
activation in DRG and NP of male Wistar rats was evaluated. Activation of opioid receptors
was assessed by ELISA assays in slices of NP or DRG, using antibodies to regions within the
N-terminus of activated opioid receptors. This assay was performed 1 h after mtraplantar
injection of DAMGO (5 pg/paw), U-50488 (10 pg/paw), DPDPE (20 pg/paw), p-, k- and -
opioid receptor agonists, respectively, or CRP (0.6 ng/paw) in naive rats or in rats 3 h afier
i.pl. injection of PGE; (100 ng/paw) or 14 days after CCI. Results and Discussion: PGE; or
CClI, per se, did not cause receptor conformational changes in opioid receptors in NP or
DRG. Activation of opioid receptors was observed after treatment with CRP or opioid
agonist. PGE; enhances the p-opioid activation caused by DAMGO (22%) and x opioid
receptor activation induced by CRP or U50,488 (16and 20%, respectively).In
contrast, 6—opioid activation caused by DPDPE was not altered by previous sensitization.
CCI enhances the x— and &—opiod activation caused by CRP (26 and 15%), but not by the
selective agonists. These results indicate that acute and chronic sensitization increases opioid
receptor activation. These alterations can contribute to the higher efficacy of CRP and opioid
agonists peripherally administrated.
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3.02 Fluorescent analogues of crotalphine: antinociceptive effect and mechanism of
action
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Introduction: Crotalphine (CRP) is a 14-mer peptide isolated from the venom of C. durissus
terrificus that triggers long-lasting antinociception (3-5 days) mediated by x— and/or S-opioid
receptor activation in experimental animal models of acute and chronic pain when
administered p.o. and i.v. or i.p. injection. In spite of this, we do not kmow how CRP elicits its
antinociceptive effect. Thus, the use of fluorescent analogues of CRP could allow us to
understand its mechanism of action. Fluorescent ligands have been used for studies of
processes triggered by ligand-receptor interaction due to their advantages on radioligands.
However, the addition of fluorescent moieties to macromolecules can affect both their
receptor selectivity as well as their biological activity. Objectives: The aim of this work was
to synthesize CRP and CRP-fluorescent, functionally active analogues by the solid phase
method and to investigate the mechanism of action of CRP on sensory neurons isolated from
adult rat dorsal root ganglia. Methods: The peptides were synthesized at 60°C on a Cys(Trt)-
Wang resin by Fmoc strategy. Carboxyfluorescein (CF) was introduced in the peptide-resin.
Disulfide bond formation was achieved by air oxidation. The crude peptides were purified by
RP-HPLC and characterized by amino acid analyses and LC/ESI-MS. Antinociceptive
activity was evaluated through the paw pressure test in rats with hyperalgesia induced by
prostaglandin E» (PGE;, 100 ng/paw in 50 pL) treated or untreated with CRP or CRP-
fluorescent analogues. The effect of CRP-fluorescent analogues on sensory neurons was
evaluated by confocal microscopy in cell cultures pretreated with 1 uM PGE; and 10 pM
bradykinin (BK) for 15-120 min. Results and Discussion: CRP and CRP-fluorescent
analogues were successfully synthesized and their overall purities were higher than 96%. CF-
[Glu']-CRP and CF-[GIn']-CRP did not induce an antinociceptive effect as did CRP and
[Glu']-CRP when administered p-o. (0.25-5 pg/kg) in PGE;z-induced hyperalgesia. However,
the administration of CF-[Glu']-CRP and CF-[GIn']-CRP by ip. injection (0.5 pg/kg)
induced antinociceptive effects equal to CRP and [Glu']-CRP in PGE;-induced hyperalgesia.
These results suggest that the large fluorescent moiety prevented the absorption of CF-[Glu']-
CRP and CF-[GIn']-CRP by p.o., but did not affect the pharmacophore structure require to
trigger antinociception. Confocal microscopy analysis showed that CF-[Gln ]-CRP
internalize in sensory neurons pretreated with BK. On the other hand, sensory neurons
pretreated with PGE; or without any pretreatment showed low fluorescence, indicating that
these cells require a pretreatment or priming stimulus with BK for functional competence in
vivo.
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3.03 A phospholipase A; isolated from snake venom up-regulates ADRP expression in
macrophages
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Introduction: ADRP (adipocyte differentiation-related protein) is a member of the PAT
protein family that is involved in the transport and storage of neutral lipids in multiple cell
types. This protein is highly expressed in macrophages differentiated into foam cells from
atherosclerotic lesions, where it is found on the surface of lipid bodies, which are important
organelles in the inflammatory process. Recently, we showed that MT-III, a phospholipase
A; (PLA;) isolated from Bothrops asper snake venom, increased the number of ADRP-
enriched lipid bodies in cultured macrophages. Objectives: The aims of this study were to
evaluate the ADRP gene and protein expression in macrophages stimulated by MT-III, and to
correlate these parameters with the number of lipid bodies. Methods: Thioglycolate-elicited
macrophages from male Swiss mice were incubated with MT-III (0.4 uM) or culture medium
(control) from 1 to 24 h, and gene and protein expression of ADRP was determined by
Western blotting and real-time PCR, respectively. Lipid bodies were quantified by both the
fluorescence method and staining with osmium tetroxide (1%), followed by analysis under
phase contrast microscopy. Results and Discussion: Incubation of macrophages with MT-
I1I significantly increased ADRP mRNA at 1 h of incubation and ADRP protein expression
from 6 up to 12 h. Moreover, a significant increase in the number of LB was detected from 1
up to 24 h of stimulation with MT-III, with a maximum between 12 and 24 h of stimulation
with MT-III. MT-III is able to up-regulate the ADRP gene and protein expression and lipid
body formation in macrophages. Since maximal levels of LB followed ADRP protein
expression, MT-III-induced ADRP expression may be relevant to the late increase in lipid
body numbers induced by this venom PLA,.
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