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1.	 NOVEL OPIOID RECEPTOR LIGANDS FROM NATURAL PRODUCTS

K.M. Smith (1), C.M. Dersch (2), R.B. Rothman (2) and T.E. Prisinzano (1). (1) Department 
of Medicinal Chemistry, The University of Kansas, Lawrence, Kansas (2) Clinical 
Psychopharmacology Section, National Institute on Drug Abuse, National Institutes of Health, 
Baltimore, MD

2.	 Ac-D-Trp-PheNH2 AND Ac-D-Trp-Phe-GlyNH2 - A NEW CLASS OF UNUSUAL OPIOID 
PEPTIDES 
L. Gentilucci (1), R. De Marco (1), A. Tolomelli (1), S. Spampinato (2), A. Bedini (2), R. 
Artali (3) (1) Dept. of Chemistry “Ciamician”, Bologna Univ., Bologna, Italy, (2) Dept. of 
Pharmacol., Bologna Univ., Bologna, Italy, (3) Dept. of Pharm. Sci., Milan Univ., Milano, Italy

3.	 BU08028, THE FIRST HIGH AFFINITY UNIVERSAL OPIOID RECEPTOR FAMILY LIGAND 
W. E. Polgar (1) , T. V. Khroyan (1), L Toll (1), G. Cami-Kobeci (2), SM Husbands (2). (1) SRI 
International, Menlo Park, CA, USA, (2) University of Bath, Bath UK.

4.	 PHYLOGENETIC DIVERSITY OF THE C-TERMINALLY EXPRESSED HEPTAPEPTIDE UNIT IN 
PROENKEPHALIN A 
E. Bojnik (1), F. Babos (2), A. Magyar (2), A. Borsodi (1), B. Sandor(1), (1) Institute of 
Biochemistry, Biological Research Centre, Hungarian Academy of Sciences 6726 Szeged, 
Temesvari krt 62, Hungary, (2) Research Group of Peptide Chemistry, Hungarian Academy of 
Sciences and Eötvös Lorand University, Budapest, Hungary

5.	 TOWARD A NATURAL, GENOM-BASED OPIOID PEPTIDE LIBRARY
S. Benyhe and E. Bojnik, Inst Biochem, Biol Res Ctr, Hungarian Acad Sci, Szeged, Hungary

6.	 DESIGN AND SYNTHESIS OF SMALL SUBSTANCE P (1-7) MIMETICS 
R. Fransson (1), A. Carlsson (2), C. Sköld (1), F. Nyberg (2), M. Hallberg (2), A. Sandström 
(1). (1) Department of Medicinal Chemistry, Uppsala University, Uppsala, Sweden (2) 
Department of Pharmaceutical Biosciences, Uppsala University, Uppsala, Sweden.

7.	 CHARACTERISATION OF 5’-AMINO AND AMIDINO-ALKYL NALTRINDOLE DERIVATIVES 
AT THE KAPPA-OPIOID RECEPTOR
J. Casal-Dominguez (1), F. A. Bradbury(2), J. R. Traynor (2), S. M. Husbands (1), and S. J. 
Bailey (1). (1) Dept.of Pharmacy and Pharmacology, University of Bath, Bath, UK. (2) Dept. of 
Pharmacology, University of Michigan, Ann Arbor, MI.

8.	 PYRIDINYL ISOSTERES OF N-(2-[1,1’-BIPHENYL]-4-YL-ETHYL)-3-(CYCLOPROPYLMETHYL)-
1,2,3,4,5,6-HEXAHYDRO-6,11-DIMETHYL- 2,6-METHANO-3-BENZAZOCINE-8-
CARBOXAMIDE, A HIGH AFFINITY LIGAND FOR OPIOID RECEPTORS
M. A. VanAlstine (1), Mark P. Wentland (1), D. J. Cohen (2), J. M. Bidlack (2); (1) Dept. of 
Chemistry and Chemical Biology, Rensselaer Polytechnic Institute, Troy, NY, USA; (2) Dept. of 
Pharmacology and Physiology, University of Rochester, Rochester, NY, USA

9.	 DIPRENORPHINE IS A PARTIAL AGONIST AT THE MU, DELTA, AND KAPPA OPIOID 
RECEPTORS
B. I. Knapp (1), R. L. Dean (2), D. R. Deaver (2), and J. M. Bidlack (1). (1) University of 
Rochester, Rochester, NY USA, (2) Alkermes, Inc., Waltham, MA USA

10.	EL2 LOOP INTERACTIONS FOR BINDING, SELECTIVITY AND ACTIVATION OF THE NOP 
RECEPTOR: STUDIES WITH SMALL-MOLECULE/PEPTIDE CHIMERIC LIGANDS
NT Zaveri (1), C Olsen (2), F Jiang (2), W Polgar (2), L Toll (1). (1)Astraea Therapeutics, 
Mountain View, CA; (2)SRI International, Menlo Park, CA 94025

11.	BIPHASIC MODULATION OF MU-OPIOID RECEPTOR (MOR) TRANSCRIPTION BY 
NOCICEPTIN IN NEUROBLASTOMA CELLS CO-EXPRESSING MOR AND NOP RECEPTORS
A. Bedini and S. Spampinato, Dept.Pharmacol. University of Bologna-Irnerio 48-40126 
Bologna Italy



12.	BIVALENT LIGANDS FOR THE CHARACTERIZATION OF OPIOID RECEPTOR 
HETERODIMERS
J. Harvey (1, 2), R. van Rijn (1), P. England (2), J. Whistler (1, 2). (1) Ernest Gallo Clinic and 
Research Center, Emeryville, CA (2) University of California, San Francisco, San Francisco, CA

13.	 18F-BETA-ENDORPHIN: NOVEL PEPTIDIC RADIOTRACER FOR OPIOID RECEPTOR PET 
IMAGING
B. Reed (1), P. Kothari (2), E. Butelman (1), S. Vallabhajosula (2), S. Frutos (3), T. Muir (3), 
J.M. Bidlack (4), M.J. Kreek (1). (1) Lab. Biol Addictive Diseases, Rockefeller Univ., New York, 
NY, USA, (2) Citigroup Biomed. Imaging Center, Weill Cornell Med. Coll., New York, NY, USA, 
(3) Lab. Synthetic Protein Chem., Rockefeller Univ., New York, NY, USA, (4) Dept. Pharmacol. 
Physiol., Univ. Rochester Sch. Med. Dent., Rochester, NY, USA.

14.	EXPLORATION OF NOVEL RADIOIODINE-LABELING TECHNIQUES FOR OPIOID 
PEPTIDES
J. Pickett, S. Majumdar, and G. Pasternak. Molecular Pharmacology and Chemistry Program, 
Memorial Sloan-Kettering Cancer Center, New York, NY.

15.	PREPARATION AND EVALUATION OF SALVINORING A ANALOGS WITH REDUCED 
HEPATOTOXICITY 
K. Lovell (1), C. M. Dersch (2), R. B. Rothman (2), and T. E. Prisinzano (1). (1) 
Department of Medicinal Chemistry, University of Kansas, Lawrence, Kansas, (2) Clinical 
Psychopharmacology Section, IRP, NIDA, NIH, DHHS, Baltimore, MD.

16.	DESIGN AND SYNTHESIS OF SALVINORIN A ANALOGUES AS PROBES TO FURTHER 
EXPLORE THE FURAN RING BINDING POCKET
T. Vasiljevik (1), C. M. Dersch (2), R. B. Rothman (2), T. E. Prisinzano (1) (1)Dept. of Med. 
Chem., Univ., Kansas, Kansas, USA. (2)Clin. Pharmacol. Sect, NIDA, NIH, Maryland, USA

17.	THE EFFECTS OF SUBLINGUAL SALVINORIN A, A NATURALLY OCCURRING KAPPA 
OPIOID RECEPTOR AGONIST, IN HUMANS
J. Mendelson (1), J. C. Lopez (1), M. Baggott (1,2), K. Flower (1), E. Everhart (3), T. Munro 
(4), G. Galloway (1) and B. Cohen (4). (1) CPMCRI, (2) UC Berkeley, (3) UCSF, (4) Harvard

18.	PERIPHERAL INHIBITION OF OPIOID PEPTIDE DEGRADATION 
S. Miceli (1), M. Schmelz (2), and H. Machelska (1). (1) Anaesthesiologie, Charité – 
Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, (2) Universitätsklinikum und 
Fakultät fur Klinische Medizin Mannheim, Universität Heidelberg.

19.	METABOLIC STABILITY OF OPIOID PEPTIDES ANALOGUES IN HUMAN PLASMA
A. Misicka (1), D. Tymecka (1), E. Kalinowska (1), and A. W. Lipkowski (2). (1) Chemistry 
Department, University of Warsaw, (2) Mossakowski Medical Research Centre Polish Academy 
of Science, Warsaw, Poland.

20.	METABOLIC STABILITY OF STRUCTURALLY MODIFIED ARODYN ANALOGS IN 
BIOLOGICAL MATRICES
K. A. Patkar, K. Dresner, and J. V. Aldrich, Department of Medicinal Chemistry, The University of 
Kansas, Lawrence, KS.

21.	THE SELECTIVE MU-OPIOID RECEPTOR (MOR) ANTAGONIST, ADC5510, REDUCES 
L-DOPA INDUCED DYSKINESIA (LID) IN THE MPTP MACAQUE MODEL OF PARKINSON’S 
DISEASE (PD)
J. B. Koprich (1), S.H. Fox (2), T.H. Johnston (1), A. Goodman (3), B. Le Bourdonnec (3), R.E. 
Dolle (3), R.N. DeHaven (3), D.L. DeHaven-Hudkins (3), P.J. Little (3), J.M. Brotchie (1). (1) 
Atuka Ltd., (2) Movement Disorder Clinic, Toronto, ON, Canada; (3) Adolor Corp., Exton, PA, 
USA

22.	IN VITRO AND IN VIVO PHARMACOLOGICAL PROFILE OF 6-GLYCINE SUBSTITUTED 
14-PHENYLPROPOXYMORPHINANS, HIGH AFFINITY AND POTENT OPIOID 
ANTINOCICEPTIVE AGENTS
M. Spetea (1), P. Windisch (1), Y. Guo (2), I. Bileviciute-Ljungar (2), J. Schütz (1), P. Riba (3), 
K. Kiraly (3), S. Fürst (3), H. Schmidhammer (1) (1)Dept. of Pharm. Chem., Inst. of Pharm., 
CMBI, Univ. of Innsbruck, Innsbruck, Austria, (2)Dept. of Physiol. and Pharmacol., Karolinska 
Inst., Stockholm, Sweden, (3)Dept. of Pharmacol. and Pharmacother., Semmelweis Univ., 
Budapest, Hungary



23.	LACK OF THE REWARDING EFFECT AND LOCOMOTOR-ENHANCING EFFECT OF 
MUOPIOID RECEPTOR AGONIST AMIDINO-TAPA
Y. Aoki, H. Mizoguchi, C. Watanabe, A. Yonezawa, T. Sakurada, S. Sakurada, Department of 
Physiology and Anatomy, Tohoku Pharmaceutical University, Sendai, Japan

24.	EFFECTS OF ZYKLOPHIN, A DYNORPHIN ANALOG, ON MOUSE STRIATAL DOPAMINE 
LEVELS 
Y. Zhang(1), K.A. Patkar(2), E.R. Butelman(1), A. Ho(1), J.V. Aldrich(2), M.J. Kreek(1)(1) 
Rockefeller Univ NY, NY 10065 (2) Univ of Kansas, Lawrence, KS 6

25.	ANALGESIC ACTIVITY OF FRAGMENTS OF ATYPICAL OPIOID PEPTIDES
L. Guzevatykh (1), T. Voronina (1), T. Emelyanova (2), L. Andreeva (2), and N. Myasoedov (2). 
(1) V.V Zakusov Institute of Pharmacology, RAMN, Moscow, Russia, (2) Institute of Molecular 
Biology RAN, Moscow, Russia

26.	mRNA LEVELS OF THE ENDOGENOUS OPIOID LIGANDS AND RECEPTORS IN C57BL/6J 
AND 129P3/J MICE: STRAIN AND HEROIN EFFECTS
S.D. Schlussman, J. Cassin, Y. Zhang, O. Levran, A. Ho and M.J. Kreek. The Laboratory on the 
Biology of Addictive Diseases, The Rockefeller University, New York NY, USA

27.	ELEVATION OF MOR EXPRESSION IN SH-SY5Y BY CONDITIONED MEDIUM FROM LPS 
TREATED TPA DIFFERENTIATED HL-60 CELLS
E. F. Langsdorf (1) and S. L. Chang (1,2). (1) Institute of NeuroImmune Pharmacology and (2) 
Department of Biological Sciences, Seton Hall University, South Orange, NJ 

28.	14-3-3 ZETA PROTEIN REGULATES CELL SURFACE EXPRESSION OF THE HUMAN 
KAPPAOPIOID RECEPTOR (hKOPR) IN NEURO2A CELLS
J-G. Li, C. Chen, P. Huang, and L.-Y. Liu-Chen. Dept.of Pharmacol. Temple Univ. School of 
Medicine, Philadelphia, USA.

29.	ALCOHOL EXPOSURES INDUCE SELECTIVE ALTERATIONS ON ENDOGENOUS OPIOID 
SYSTEM GENES REGULATION IN RAT AMYGDALA: POSSIBLE EPIGENETIC MECHANISMS
C. D’Addario, F.F. Caputi, S. Candeletti, R. Rimondini and P. Romualdi, Dept of Pharmacology, 
University of Bologna, Via Irnerio 48, 40125 Bologna, Italy

30.	SHIFT IN EPIGENETIC MECHANISM IN HUMAN ALCOHOLICS: DNA DEMETHYLATION IN 
A SINGLE NUCLEOSOME MAY UNDERLIE PRODYNORPHIN UPREGULATION
I. Bazov (1), H. Watanabe (1), O. Kononenko (1), M.M.H. Taqi (1), D. Sheedy (2), C. Harper 
(2), T. Yakovleva (1) and G. Bakalkin (1). (1) Dept. Pharmaceutical Biosciences, Uppsala 
Univ., Sweden, and (2) Sydney Univ., NSW, Australia

31.	OPIOIDERGIC PKB/AKT SIGNALLING INDUCES GSK3 PHOSPHORYLATION AND GLUT4 
TRANSLOCATION
D.A. Eisinger (1), H. Ammer (1). (1) Institute of Pharmacology, Toxicology and Pharmacy, 
University of Munich, Munich, Germany

32.	SITE- AND TISSUE-SPECIFIC METHYLATION OF CpGs FLANKING ENKEPHALINENCODING 
SEQUENCES IN PRODYNORPHIN
I. Bazov (1), M.M.H. Taqi (1), H. Watanabe (1), D. Sheedy (2), C. Harper (2), F. Nyberg (1), 
T. Yakovleva (1) and G. Bakalkin (1), (1) Dept. Pharm. Biosciences, Uppsala Univ., Sweden, 
(2) Discipline of Pathology, Sydney Univ., NSF, Australia

33.	METHYLATION OF CpG SITES FORMED BY PRODYNORPHIN SNPs ASSOCIATED WITH 
ALCOHOLISM: ANALYSIS IN HUMAN BRAIN
M.M.H. Taqi, I. Bazov, A. Kuzmin, H. Watanabe, O. Kononenko, A. Gerashchenko, D. Sheedy 
(1), C. Harper (1), T. Yakovleva and G. Bakalkin. Dept. Pharm. Biosciences, Uppsala Univ., 
Sweden, (1) Discipline of Pathology, Sydney Univ., NSF, Australia

34.	DIFFERENTIAL METHYLATION OF CPG-RICH REGIONS OF PDYN GENE IN HUMAN 
POSTMORTEM BRAIN TISSUES AND PBMCS
V. Yuferov (1), D.A. Nielsen (1,3), O. Levran (1), M. Randes i(1), S. Hamon (1), A. Ho (1), S. 
Morgello (2), M.J. Kreek (1). (1) Rockefeller Univ., New York, NY, USA (2) Mount Sinai Med. 
Cntr, New York, NY, USA (3) Baylor Coll. of Med. & M E. DeBakey V.A. Med. Cntr, Houston, 
TX, USA



35.	POSSIBLE INVOLVEMENT OF INCREASED TRANSCRIPTION OF CHEMOKINE RECEPTORS 
WITH HISTONE MODIFICATIONS IN THE METHAMPHETAMINE–INDUCED BEHAVIORAL 
SENSITIZATION
M. Saeki, M. Narita, D. Ikegami, M. T-Narita, S. Imai, N. Kuzumaki, T. Suzuki. Dept. Toxicol., 
Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., Tokyo, Japan

36.	DISTINCT PHYSIOLOGICAL ROLE OF SPINAL MMOR-1 SPLICE VARIANTS
H. Mizoguchi, C. Watanabe, A. Yonezawa, T. Sakurada, and S. Sakurada, Department of 
Physiology and Anatomy, Tohoku Pharmaceutical University, Sendai, Japan

37.	EPIGENETIC MECHANISMS INVOLVED IN THE INDUCTION OF MU OPIOID RECEPTORS 
IN T CELLS BY INTERLEUKIN-4
J. Kraus, L. Lehmann, C. Börner, and V. Höllt. Dept. of Pharmacology and Toxicology, Otto-von-
Guericke-Universität Magdeburg, Magdeburg, Germany

38.	INCREASED EXPRESSION OF SPINAL CHEMOKINE RECEPTORS VIA EPIGENETIC 
MODULATION UNDER LONG-LASTING NEUROPATHIC PAIN 
H. Horiuchi, M. Narita, S. Imai, D. Ikegami, M. T-Narita, K. Miyashita, M. Furuya, N. 
Kuzumaki, T. Suzuki. Dept. Toxicol, Hoshi Univ. Sch. Pharm. Pharmaceut. Sci., Tokyo, Japan

39.	DYNAMIC ASSOCIATION OF P300 WITH THE PROMOTER OF THE G PROTEINCOUPLED 
RAT DELTA OPIOID RECEPTOR GENE DURING NGF-INDUCED NEURONAL 
DIFFERENTIATION
Y.L. Chen (1, 2) N. Monteith (1), P.-Y. Law (3) and H.H. Loh (3). (1)Department of 
Biological Sciences and (2)the Center for Development and Behavioral Neuroscience, the 
State University of New York at Binghamton, Binghamton, NY 13902, (3)Department of 
Pharmacology, University of Minnesota, MN 55455

40.	JAK/STAT SIGNALING MEDIATES POMC TRANSCRIPTION IN LYMPHOCYTES 
M. Busch-Dienstfertig (1), T. Wolfram (2), N. Vogel (1), C. Stein (1), (1) Dept. of 
Anesthesiology, Charité Campus Benjamin Franklin, Freie Universität Berlin, Germany, (2) 
Fachhochschule Lausitz, Senftenberg, Germany

41.	MORPHINE INHIBITS THE INDUCTION OF CANNABINOID RECEPTOR TYPE 1 BY 
MODULATION OF NF-KAPPA-B SIGNALING
C. Börner, V. Höllt and J. Kraus, Dept. of Pharmacology and Toxicology, Otto-von-Guericke-
Universität Magdeburg, Magdeburg, Germany

42.	ORPHANIN FQ/NOCICEPTIN ACTIVATES NUCLEAR FACTOR KAPPA B IN NEURONAL 
CELLS 
C. L. Donica (1), H. O. Awwad (2) and K. M. Standifer (1,2). (1) OK Center for Neuroscience, 
(2) Dept Pharmaceutical Sciences, OUHSC, OKC, USA

43.	EFFECT OF CHRONIC MORPHINE TREATMENT ON EXPRESSION OF THE ALTERNATIVELY 
SPLICED VARIANT MRNAS FROM THE MU OPIOID RECEPTOR (OPRM1) GENE IN 
SELECTED MOUSE BRAIN REGIONS
J. Xu (1), A. Faskowitz (1), G.C. Rossi (2), M. Xu (1) G.W. Pasternak (1), Y.-X. Pan (1). (1) 
Dept of Neurology and Molecular Pharmacology and Chemistry Program, Memorial Sloan 
Kettering Cancer, New York, NY, 10021 USA, (2) Dept of Psychology, Long Island University, 
C.W. Post College, Brookville, NY, 11548 USA.

44.	THE DELTA-OPIOID RECEPTOR DIVERSITY IN HUMAN SKIN
C. Neumann (1), P. Bigliardi (1) and M. Bigliardi-Qi (1). (1) Service of Dermatology and 
Venereology, CHUV, Lausanne, Switzerland.

45.	MORPHINE TOLERANCE PRODUCED BY ARRESTIN-DEPENDENT IMPAIRMENT OF MOR 
RESENSITIZATION
V.C. Dang, B. Chieng, Y. Azriel and M.J. Christie, Brain and Mind Research Institute, University 
of Sydney, NSW 2006 Australia.

46.	WITHDRAWAL FROM CHRONIC MORPHINE, BUT NOT COCAINE INDUCE MARKED 
UPREGULATION OF MGLUR5 BINDING IN THE MOUSE BRAIN 
A. Bailey, V. Viegas, E. Martignoni I. Kitchen FHMS, Surrey Univ., Surrey, UK

47.	AMOUNT OF MU-OPIOID RECEPTORS EFFECTING OPIOID-INDUCED BEHAVIOR
G. Asgarpur, A. Becker, H. Schröder, V. Höllt, G. Grecksch, Dept of Pharmacology, Medical 
Faculty Magdeburg, Germany



48.	WITHDRAWAL FROM CHRONIC MORPHINE INDUCES MARKED UPREGULATION OF 
V1A VASOPRESSIN RECEPTOR IN THE MOUSE BRAIN
A. Bailey, M. Alshehri, T. Sahabandu, I. Kitchen FHMS, Surrey Univ., Surrey, UK

49.	CHANGES IN THE ADENYLYL CYCLASE PATHWAY WITHIN GABAERGIC NEURONS IN THE 
PAG IS ASSOCIATED WITH MORPHINE TOLERANCE
E. N. Bobeck, R. A. Haseman, M. M. Morgan, and S. L. Ingram, Washington State University, 
Vancouver, Vancouver WA

50.	HIGH POTENCY INHIBITION OF 5-HT3 RECEPTORS BY MORPHINE
D. Baptista-Hon, D. Sharp, T. Deeb and T. Hales. Institute of Academic Anaesthesia, Centre for 
Neuroscience, University of Dundee, Dundee DD1 9SY, UK

51.	CONDITIONAL KNOCKOUT OF p38-ALPHA MAPK IN SEROTONERGIC NEURONS 
BLOCKS KAPPA OPIOID DEPENDENT BEHAVIORS
M.R. Bruchas, D. Messinger, A. Schindler, H. Shankar, B.B. Land, J.L. Lemos, M. Miyatake, C. 
Chavkin. Dept. Pharmacol, Univ Wash, Seattle, USA

52.	REPEATED MORPHINE EXPOSURE PROMOTES THE INSERTION OF GLUR2-LACKING 
AMPA RECEPTORS AT HIPPOCAMPAL SYNAPSES: AN ELECTROPHYSIOLOGICAL STUDY IN 
VITRO
J. Liu, Y. Xia, P. Shinnick-Gallagher, J. A. Morón. Dept. of Anesthesiology, Columbia University 
Medical Center., New York, USA

53.	REGULATION OF AMPA RECEPTOR TRAFFICKING BY MORPHINE IN THE HIPPOCAMPUS
Y Xia, J Liu, SK Billa, NL Bjorklund, JA Morón. Dept. of Anesthesiology, Columbia University 
Medical Center, New York, USA

54.	ENDOGENOUS OREXINS CONTRIBUTE TO STRESS-INDUCED ANALGESIA THROUGH 
ENDOCANNABINOID SIGNALING IN THE VENTROLATERAL PERIAQUEDUCTAL GRAY
 L.-Y. Chang (1) and L.-C. Chiou (1). (1) Grad. Inst. Pharmacol., Natl. Taiwan Univ. Taipei, 
Taiwan.

55.	STRESS-RELATED CHANGES IN OPIOID EXPRESSION IN THE AMYGDALA. 
S. Gouty, J. Silveira, G. Bull, D. Turk, T.E. Cote and B.M. Cox, Dept. of Pharmacology, 
Uniformed Services University, Bethesda, MD, USA

56.	ABILITY OF OPIOID LIGANDS TO DESENSITIZE ENDOGENOUS MU OPIOID RECEPTOR 
IN LOCUS COERULEUS NEURONS
J. Llorente (1), J. McPherson (1), C. P. Bailey (2), W. L. Dewey (3), E. Kelly (1) and G. 
Henderson (1). (1) Dept. Phys. Pharm., Uni. Bristol, UK, (2) Dept. Pharmacy and Pharmacol., 
Uni. Bath, UK, (3) Dept. Pharm. and Tox., Virginia Commonwealth Uni., Richmond, VA, USA.

57.	CO-ACTIVATION OF DELTA-OPIOID AND ALPHA-2-ADRENERGIC RECEPTORS ACTIVATES 
PKC-EPSILON TO ENABLE SPINAL ANALGESIC SYNERGY
G.L. Wilcox (1,3-5), K.F. Kitto (2-4), C.A. Fairbanks (1-4), L.S. Stone (6-8), R.O. Messing (9), 
A.C. Overland (1,3). (1) Grad Prog in Neurosci; (2) Pharmaceutics, Col of Pharmacy; (3) 
Neurosci, (4) Pharmacol and (5) Derm, Med Sch, U of Minnesota, Mpls MN 55455; (6) Fac 
of Dent, Edwards Centre for Res on Pain, Depts of (7) Pharm and Tox, (8) Anesth, Fac of Med, 
McGill U, Montreal QC H3A 1A4, Canada; (9) Dept of Neurol, Gallo Cntr, UCSF, Emeryville 
CA 94608

58.	CORTICAL DELTA-OPIOID RECEPTORS AND Na+-K+ HOMEOSTASIS IN HYPOXIC/
ISCHEMIC STRESS
Dongman Chao (1), Xiaozhou He (2), Yilin Yang (2), Xuezhi Kang (3) and Ying Xia (1). (1) Yale 
University School of Medicine, USA, (2) Third Medical College of Soochow University, China, 
(3) Shanghai Research Center for Acupuncture and Meridians, China

59.	P-TYPE CALCIUM CHANNELS IN PURKINJE NEURONS OF RAT ARE MODULATED BY 
m-OPIOID RECEPTOR IN G-PROTEIN-INDEPENDENT MANNER
O. Krishtal, O. Iegorova, and A. Fisyunov. Bogomoletz Institute of Physiology, 4 Bogomoletz 
Street, Kiev 01024, Ukraine

60.	AUTORADIOGRAPHIC STUDIES ON MU- AND DELTA RECEPTOR IN THE RAT BRAIN 
AFTER TREATMENT WITH GROWTH HORMONE
J. Johansson, A. Grönbladh, F. Nyberg and M. Hallberg, Dept Pharm Biosciences, Uppsala 
University, Sweden



61.	BETA-ARRESTIN 1 REGULATION OF THE ACTIN CYSOSKELETON AFFECTS DELTA 
RECEPTOR FUNCTION AT THE CELLULAR AND BEHAVIORAL LEVELS
K. Roberts (1), N. Desai (1), A. Pradhan (1), N. Mittal (1) T. Hales (2), C. Evans (1), W. 
Walwyn (1). (1) Dept Psych. and Biobehav. Sci., UCLA, CA (2) Ctr Neurosci., U. Dundee, UK.

62.	NOVEL DYNAMIC COMPLEXES BETWEEN THE DELTA-OPIOID RECEPTOR, STAT5B AND 
SELECTIVE G PROTEIN SUBUNITWS
E-M. Georganta, A. Agalou, Z. Georgoussi. Lab. of Cell. Signal. and Mol. Pharmacol., Inst. of 
Biol., N.C.S.R. «Demokritos», Athens, Greece

63.	CHARACTERIZATION OF OPIOID RECEPTORS IN HUMAN SKBR-3 MAMMARY 
CARCINOMA CELLS 
E.K. Speckmaier, H. Ammer, Institute of Pharmacology, Toxicology and Pharmacy, Ludwig-
Maximilians-University of Munich, Muenchen, Germany.

64.	INVOLVEMENT OF UBIQUITINATION IN OPIOID-INDUCED DOWNREGULATION OF 
RGS4
Q. Wang (1), J. Traynor (2). (1) Dept. of Pharmacology and (2) Substance Abuse Research 
Center, Univ. of Michigan, Ann Arbor, USA.

65.	ROLE OF JNK ISOFORMS IN LIGAND-DIRECTED MU AND KAPPA OPIOID RECEPTOR 
INACTIVATION
E.J. Melief, M. Miyatake, C. Chavkin. Dept Pharmacol, Univ Wash, Seattle WA

66.	MOR FUNCTION IS ALTERED IN A GALPHA[O] NULL MOUSE
J. Thomson (1), J. Traynor (1,2); (1) Department of Pharmacology and (2) Substance Abuse 
Research Center, University of Michigan, Ann Arbor, MI

67.	STUDY OF OPIOID ACTION IN MOPR PHOSPHORYLATION-DEFICIENT (PD) MICE 
J.B. Wang (1), E. Barbier (1), Y. Chiu (2) B. Feng (1) and L.Y. Liu-Chen (2) (1) Dept. of 
Pharmaceut. Sci. Univ. of Maryland Baltimore, Sch. of Pharmacy, (2) Dept. of Pharmacol, 
Temple Univ Med Sch., Philadelphia, PA. USA

68.	FUNCTIONAL LINK BETWEEN PHOSPHOLIPASE D2-SIGNALING AND OPIOID RECEPTOR 
ENDOCYTOSIS
T. Koch, L. Q. Yang, A. Seifert, V. Rankovic, and V. Höllt. Institute of Pharmacol. and Toxicol., 
Magdeburg University, Germany.

69.	RELATIONSHIP OF MU-OPIOID RECEPTOR PHOSPHORYLATION TO RECEPTOR 
INTERACTION WITH ARRESTIN AND INTERNALIZATION
G. Rivero (1), M. Baptist (1), J. McPherson (1), S. Al-Sabah (2), C. Krasel (2), C.P. Bailey (3), 
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