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Manuscripts in preparation 
Pallikaras, V., Carter, F., Velázquez-Martinez, D.N., Arvanitogiannis, A., & Shizgal, P. Spatio-

temporal integration of dopaminergic reward signals: behavioral measurement and 
psychophysical inference 

Manuscripts under Review 

Non-Peer-Reviewed Manuscripts 
Voisard, J., Cossette, M-P., Arvanitogiannis, A. & Shizgal, P. Optical activation of midbrain 

dopamine neurons: do high and low stimulation frequencies produce functionally different 
effects? https://www.biorxiv.org/content/10.1101/2025.04.09.643378v1 

Peer-Reviewed Papers 
Pacheco-Gomez, B.L., Zepeda-Ruiz, W.A., Velazquez-Lopez, D., Shizgal, P., & Velazquez-

Martinez, D.N. Discriminative properties of rewarding electrical brain stimulation. 
Physiology & Behavior, 2025, 293, 114863. https://www.sciencedirect.com/science/article/
pii/S0031938425000642  

Carter, F., Cossette, M-P., Trujillo Pisanty, I., Pallikaras, V., Breton, Y-A., Conover, K., Caplan, 
J., Solis, P., Voisard, J., Yaksich, A., & Shizgal, P. Does phasic dopamine release cause 
policy updates? European Journal of Neuroscience, 2024, 59(6), 1260–1277. https://
doi.org/10.1111/ejn.16199 

Evangelista, C., Mehrez, N., Ewusi Boisvert, E., Brake, W.G., & Shizgal, P. The priming effect 
of rewarding brain stimulation in rats depends on both the cost and strength of reward but 
survives blockade of D2-like dopamine receptors. European Journal of Neuroscience, 2023,  
58(8), 3751–3784. https://doi.org/10.1111/ejn.16142 

Pallikaras, V., and Shizgal, P. Dopamine and Beyond: Implications of Psychophysical Studies of 
Intracranial Self-Stimulation for the Treatment of Depression, Brain Sciences, 2022, 12(8), 
Article 1052. https://www.mdpi.com/2076-3425/12/8/1052 

Pallikaras, V., and Shizgal, P. The Convergence Model of Brain Reward Circuitry: Implications 
for Relief of Treatment-Resistant Depression by Deep-Brain Stimulation of the Medial 
Forebrain Bundle. Frontiers in Behavioral Neuroscience, 2022, 16, Article 851067. https://
www.frontiersin.org/article/10.3389/fnbeh.2022.851067  

Pallikaras, V., Carter, F., Velázquez-Martinez, D., Arvanitogiannis, A., & Shizgal, P. The trade-
off between pulse duration and power in optical excitation of midbrain dopamine neurons 
approximates Bloch’s law. Behavioural Brain Research, 2022, 419.  https://doi.org/
10.1016/j.bbr.2021.113702 

Trujillo-Pisanty, I., Conover, K., Solis, P., Palacios, D., & Shizgal, P.  Dopamine neurons do not 
constitute an obligatory stage in the final common path for the evaluation and pursuit of 
brain stimulation reward. PLOS ONE, 2020, 15(6): e0226722. https://journals.plos.org/
plosone/article?id=10.1371/journal.pone.0226722 
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	 See: Schoenbaum G and Machado Costa K: Faculty Opinions Recommendation 

of [Trujillo-Pisanty I et al., PLoS ONE 2020 15(6):e0226722]. In Faculty Opinions, 04 Nov 
2020; 10.3410/f.738090012.793579417 

Evangelista, C., Hantson, A., Shams, W. M., Almey, A., Al-qadri, Y., Gonzalez Cautela, B. V.,   
Xiang Zhou, F., Duchemin, J., Habrich, A., Lorenc, V., Gagne, C. El Oufi, K., Shizgal, P.,  
& Brake, W. The priming effect of food persists following blockade of dopamine receptors. 
European Journal of Neuroscience, 2019, 50(9), 3416-3427. https://
onlinelibrary.wiley.com/doi/10.1111/ejn.14531 

Ahilan, S., Solomon, R.B., Breton, Y-A., Conover, K., Niyogi, R., Shizgal, P. & Dayan, P. 
Learning to use past evidence in a sophisticated world model. PLOS Computational 
Biology, 2019, 15(6), e1007093. https://doi.org/10.1371/journal.pcbi.1007093 

Shams, W.M., Cossette, M.-P., Shizgal, P., & Brake, W. 17β-estradiol locally increases phasic 
dopamine release in the dorsal striatum. Neuroscience Letters, 2018, 665, 29–32. DOI: 
https://doi.org/10.1016/j.neulet.2017.11.039. 

Solomon, R.B., Conover, K., & Shizgal, P. Valuation of opportunity costs by rats working for 
rewarding electrical brain stimulation, 2017, PLoS ONE, 12(8): e0182120. DOI: https://
doi.org/10.1371/journal.pone.0182120. 

Hernandez, G., Cossette, M-P., Shizgal, P., & Rompré, P-P. Decreased dopamine release 
correlated with increased reward seeking: a case for NMDA receptor blockade-induced 
depolarization inactivation. Frontiers in Behavioral Neuroscience, 2016, 10(161). DOI: 
10.3389/fnbeh.2016.00161 

Reynolds, L.M., Gifuni, A.D..McCrea, E.T., Shizgal, P. , & Flores, C. dcc haploinsufficiency 
during development results in altered sensitivity  to cocaine enhancement of reward 
seeking. Behavioural Brain Research, 2016, 298, 27-31. DOI: 10.1016/j.bbr.2015.05.020 

Cossette, M-P., Conover, K., & Shizgal, P. The neural substrates for the rewarding and 
dopamine-releasing effects of medial forebrain bundle stimulation have partially discrepant 
frequency responses. Behavioural Brain Research, 2016, 297, 345-358. DOI: 10.1016/
j.bbr.2015.10.029 

Scardochio, T. Trujillo-Pisanty, I., Conover, K., Shizgal, P. & Clarke, P. B. S. Phasic dopamine 
release in the nucleus accumbens in relation to rat 50-kHz ultrasonic vocalizations. 
Frontiers in Behavioral Neuroscience, 2016, 9(331),1-15. DOI: 10.3389/fnbeh.2015.00331 

Solomon, R.B., Trujillo-Pisanty, I., Conover, K., & Shizgal, P. Psychophysical inference of 
frequency-following fidelity in the neural substrate for brain stimulation reward. 
Behavioural Brain Research, 2015, 292, 327-341. DOI: 10.1016/j.bbr.2015.06.008 

Trujillo-Pisanty, I., Sanio, C., Chaudhri, N., & Shizgal, P. Robust optical fiber patch-cords for in 
vivo optogenetic experiments in rats. MethodsX, 2015, 2, 263-271. DOI 10.1016/
j.mex.2015.05.003  

Niyogi, R.K., Shizgal, P. & Dayan, P. Some work and some play: Microscopic and macroscopic 
approaches to labor and leisure. PLOS Computational Biology, 2014, 10(12):e1003894. 
DOI: 10.1371/journal.pcbi.1003894 
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Breton, Y-A., Conover, K., & Shizgal, P. The effect of probability discounting on reward seeking: 

a three-dimensional perspective. Frontiers in Behavioral Neuroscience, 2014, 8(284), 1-13. 
DOI: 10.3389/fnbeh.2014.00284. 

Trujillo-Pisanty, I., Conover, K., & Shizgal P. A new view of the effect of dopamine receptor 
antagonism on operant performance for rewarding brain stimulation.  Psychopharmacology, 
2014, 231(7), 1351-1364. DOI: 10.1007/s00213-013-3328-x. 

Niyogi, R.K., Breton, Y-A., Solomon, R.B., Conover, K., Shizgal, P. & Dayan, P. Optimal 
indolence: How long to work and how long to play. Journal of the Royal Society Interface, 
2013, 11(91). http://dx.doi.org/10.1098/rsif.2013.0969. 

Breton, Y-A., Mullet, A., Conover, K., & Shizgal, P. Validation and extension of the reward-
mountain model. Frontiers in Behavioral Neuroscience, 2013, 7(125), 1-17. DOI: 10.3389/
fnbeh.2013.00125 

Hernandez, G., Trujillo-Pisanty, I., Cossette, M-P., Conover, K., & Shizgal, P. Role of dopamine 
tone in the pursuit of brain stimulation reward. Journal of Neuroscience, 2012, 32(32), 
11032–11041. doi: 10.1523/JNEUROSCI.1051-12.2012 

Shizgal, P. Scarce means with alternative uses: Robbins’ definition of economics and its 
extension to the behavioral and neurobiological study of animal decision making. Frontiers 
in Decision Neuroscience, 2012, 6, article 20, 1-18. doi: 10.3389/fnins.2012.00020 

Trujillo-Pisanty, I., Hernandez, G., Moreau-Debord, I., Cossette, M.-P., Conover, K., Cheer, J.F., 
& Shizgal, P. Cannabinoid receptor blockade reduces the opportunity cost at which rats 
maintain operant performance for rewarding brain stimulation. Journal of Neuroscience, 
2011, 31(14), 5426 –5435. DOI:10.1523/JNEUROSCI.0079-11.2011 

Hernandez, G., Breton, Y-A., Conover, K., & Shizgal, P. At what stage of neural processing does 
cocaine act to boost pursuit of rewards? PLoS ONE, 2010, 5(11), 5:e15081. DOI:10.1371/
journal.pone.0015081. (Evaluated for Faculty of 1000 Biology: http://f1000.com/7323956) 

Breton, Y-A, Marcus, J.C., & Shizgal, P. Rattus Psychologicus: Construction of preferences by 
self-stimulating rats, Behavioural Brain Research, 2009, 202, 77–91. DOI: 10.1016/
j.bbr.2009.03.019. 

Hernandez, G. & Shizgal, P. Dynamic changes in dopamine tone during self-stimulation of the 
ventral tegmental area in rats. Behavioural Brain Research, 2009, 198(1), 91-97. DOI: 
10.1016/j.bbr.2008.10.017  

Hernandez, G., Haines, E., & Shizgal, P. Potentiation of intracranial self-stimulation during 
prolonged subcutaneous infusion of cocaine. Journal of Neuroscience Methods, 2008, 
175(1), 79-87. http://dx.doi.org/10.1016/j.jneumeth.2008.08.005 

Arvanitogiannis, A. & Shizgal, P. The reinforcement mountain: allocation of behavior as a 
function of the rate and intensity of rewarding brain stimulation. Behavioral Neuroscience, 
2008, 122(5), 1126-1138. DOI: 10.1037/a0012679 

Hernandez, G., Rajabi, H., Stewart, J., Arvanitogiannis, A., & Shizgal, P. Dopamine tone 
increases similarly during predictable and unpredictable administration of rewarding brain 
stimulation at short inter-train intervals. Behavioural Brain Research, 2008, 188(1), 
227-232. http://dx.doi.org/10.1016/j.bbr.2007.10.035 
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Hernandez, G., Haines, E., Rajabi, H., Stewart, J., Arvanitogiannis, A., & Shizgal, P. Predictable 

and unpredictable rewards produce similar changes in dopamine tone. Behavioral 
Neuroscience, 2007, 121(5), 887-895. http://dx.doi.org/10.1037/0735-7044.121.5.887 

Ludvig, E., Conover, K., & Shizgal, P. The effects of reinforcer magnitude on timing in rats, 
Journal of the Experimental Analysis of Behavior, 2007, 87, 201-218. http://dx.doi.org/
10.1901/jeab.2007.38-06 (Selected article) 

Fulton, S., Woodside, B., & Shizgal, P. Potentiation of brain stimulation reward by weight loss: 
Evidence for functional heterogeneity in brain reward circuitry. Behavioural Brain 
Research, 2006, 174, 56-63. http://dx.doi.org/10.1016/j.bbr.2006.07.009 

Hernandez, G., Hamdani, S., Rajabi, H., Stewart, J., Conover, K., Arvanitogiannis, A., & 
Shizgal, P. Prolonged rewarding stimulation of the rat medial forebrain bundle: 
neurochemical and behavioral consequences. Behavioral Neuroscience, 2006, 120(4), 
888-904. http://dx.doi.org/10.1037/0735-7044.120.4.888  (Featured article: commentary on 
pp 992-994. Evaluated for Faculty of 1000 Biology: http://www.f1000biology.com/article/
id/1015688) 

Conover, K., & Shizgal, P. Employing labor supply theory to measure the reward value of 
electrical brain stimulation. Games and Economic Behavior, 2005, 52(2), 283-304. http://
dx.doi.org/10.1016/j.geb.2004.08.003 

Fulton, S., Richard, D., Woodside, B., & Shizgal, P. Food restriction and leptin impact brain 
reward circuitry in lean and obese Zucker rats. Behavioural Brain Research, 2004, 155, 
319-329. http://dx.doi.org/10.1016/j.bbr.2004.05.021 

Sonnenschein, B., Conover, K., & Shizgal, P. Growth of brain stimulation reward as a function of 
duration and stimulation strength. Behavioral Neuroscience, 2003, 117(5), 978-994. http://
dx.doi.org/10.1037/0735-7044.117.5.978 

Shizgal, P., & Arvanitogiannis, A. Gambling on dopamine. Science, 2003, 299, 1856-1858. 
Fulton, S., Richard, D., Woodside, B., & Shizgal, P. Interaction of CRH and energy balance in 

the modulation of brain stimulation reward., Behavioral Neuroscience, 2002, 116(4), 651–
659. http://dx.doi.org/10.1037//0735-7044.116.4.651 

Fulton, S., Woodside, B., & Shizgal, P. Does Neuropeptide Y contribute to the modulation of 
brain stimulation reward by chronic food restriction? Behavioural Brain Research, 2002, 
134(1-2), 157-164.  

Conover, K.L., Fulton, S., & Shizgal, P. Operant tempo varies with reinforcement rate: 
implications for measurement of reward efficacy. Behavioural Processes, 2001, 56(2), 
85-101. 

Breiter, H.C., Aharon, I., Kahneman, D., Dale, A., & Shizgal, P. Functional imaging of neural 
responses to expectancy and experience of monetary gains and losses. Neuron, 2001, 30, 
619-639. doi:10.1016/S0896-6273(01)00303-8 

Shizgal, P., Fulton, S., & Woodside, B. Brain reward circuitry and the regulation of energy 
balance. International Journal of Obesity, 2001, 25 Suppl. 5, S17-S21. 

Fulton, S., Woodside, B., & Shizgal, P. Modulation of brain reward circuitry by leptin. Science, 
2000, 287, 125-128. 
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Arvanitogiannis, A., Tzschentke, T.M., Riscaldino, L., Wise, R.A., & Shizgal, P. Fos expression 

following self-stimulation of the medial prefrontal cortex. Behavioural Brain Research, 
2000, 107(1-2), 123-132. 

Arvanitogiannis, A., & Shizgal, P. Early onset of demyelination after N-methyl-D-aspartate 
lesions of the lateral hypothalamus. Behavioural Brain Research, 1999, 104, 89-93. 

Arvanitogiannis, A., Riscaldino, L., & Shizgal, P. Effects of NMDA lesions of the medial basal 
forebrain on LH and VTA self-stimulation. Physiology & Behavior, 1999, 65(4-5), 805-810. 

Arvanitogiannis, A., Flores, C., & Shizgal, P. Fos-like immunoreactivity in the caudal 
diencephalon and brainstem following lateral hypothalamic self-stimulation. Behavioural 
Brain Research, 1997, 88(2), 275-279. 

Flores, C., Arvanitogiannis, A., & Shizgal, P. Fos-like immunoreactivity in forebrain regions 
following self-stimulation of the lateral hypothalamus and the ventral tegmental area. 
Behavioural Brain Research, 1997, 87(2), 239-251. 

Shizgal, P. Neural basis of utility estimation. Current Opinion in Neurobiology, 1997, 7(2), 
198-208. (http://www.sciencedirect.com/science/article/pii/S0959438897800086) 
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Psychobiology, 1996, 24, 202-210. 

Arvanitogiannis, A., Flores, C., Pfaus, J.G., & Shizgal, P. Increased ipsilateral expression of Fos 
following lateral hypothalamic self-stimulation. Brain Research, 1996, 720, 148-154 

Shizgal, P., & Conover K. On the neural computation of utility. Current Directions in Psychological 
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Murray, B., & Shizgal, P. Behavioral measures of conduction velocity and refractory period for 
reward-relevant axons in the anterior LH and VTA. Physiology & Behavior, 1996, 59(4/5), 
643-652. 

Murray, B., & Shizgal, P. Physiological measures of conduction velocity and refractory period for 
putative reward-relevant MFB axons arising in the rostral MFB. Physiology & Behavior, 1996, 
59(3), 427-437. 

Murray, B., & Shizgal, P. Attenuation of medial forebrain bundle reward by anterior lateral 
hypothalamic lesions. Behavioural Brain Research, 1996, 75, 33-47. 
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Physiology & Behavior, 1995, 58(3), 559-566. 

Shizgal, P., & Murray, B.  The collision test: inference of axonal linkage and estimation of 
conduction velocity from behavioural or physiological effects of paired-pulse stimulation.  
Neuroscience Protocols, Elsevier Science Publishers, Amsterdam, 1994, 94-010-04, pp. 1-19. 
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rewarding effect of medial forebrain bundle stimulation. Behavioural Brain Research, 1994, 
63, 47-60. 
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Quelques réflexions sur les mécanismes neuraux d'évaluation gustative. Acceptance speech for 
the 1994 NutraSweet Prize, Paris, France, November 3, 1994. 

Zaps and spritzes, regulation and reward: Studies of the neural mechanisms underlying goal 
selection in rats. Northeastern University, Department of Psychology, Boston, 
Massachusetts, February 23, 1994, (Organizer: Dr. James Stellar). 
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Une monnaie commune pour l'évaluation des stimulis gustatifs et de la stimulation électrique de 

l'hypothalamus?  Laval University, Physiology Department, Québec, Québec April 23, 
1992, (Organizers:  Drs. Michel Cabanac and Denis Richard). 

A common currency for evaluating tastants and brain stimulation.  McMaster University, 
Psychology Department, Hamilton Ontario, March 6, 1992 (Organizer:  Dr. Harvey 
Weingarten). 

In search of the neural substrate for brain stimulation reward:  Where, why and how?  New York 
University, Center for Neural Science, New York, N.Y. April 19, 1991, (Organizer:  Dr. A. 
Movshon). 

Motivation:  A Round Table.  Derek van der Kooy, moderator.  Canadian Spring Conference on 
Behavior and Brain, Banff, Alberta, April 1316, 1989. 

In search of the neural substrate for brain stimulation reward:  Where, why and how?  University 
of Ottawa, School of Psychology, Ottawa, Ontario March 2, 1989 (Organizer:  Dr. G. 
Fouriezos). 

L'étude anatomique et électrophysiologique des mécanismes responsables de l'autostimulation 
intracérébrale:  Développements récents.  Université de Montréal, Groupe de recherche en 
neuropsychologie, Montréal, Québec,  February 17, 1989 (Organizer:  Dr. M. Lassonde). 

Toward a cellular analysis of brain stimulation reward:  Contributions of collision studies.  
Invited address at The Neural Basis of Reward and Reinforcement:  A Conference in 
Honour of Peter M. Milner, Ste. Adele, Quebec, November 1113, 1988. 

Tracing reward pathways in the rat brain:  A psychophysical and electrophysiological approach.  
Dalhousie University, Department of Psychology, Halifax, Nova Scotia, March 4, 1988 
(Organizer:  Dr. S. Nakajima). 

Neural mechanisms of reward in the rat:  A psychophysical and electrophysiological analysis.  
University of Toronto, Department of Psychology, Toronto, Ontario, January 20, 1988 
(Organizer:  R. Shaw). 

Psychophysical inference of the direction of orthodromic impulse flow:   A progress report.  
Memorial University, Department of Psychology, St John's, Newfoundland, February 13, 
1987 (Organizer:  Dr. D. Corbett). 

Toward the identification of reward pathways in the rat brain.  Memorial University, School of 
Medicine, St John's, Newfoundland, February 12, 1987 (Organizer:  Dr. B. Adamec). 

Neural mechanisms of reward:  A psychophysical and electrophysiological analysis.  Invited 
Fellow's address, Division 6, American Psychological Association, Washington, D.C., 
August 1986. 

Neural mechanisms of reward in the rat.  McGill University, Physiology Department, Montréal, 
Québec,  January 30, 1986 (organizers:  Dr. G. Mandl and Dr. D. Guitton). 

Towards finding the neural substrate for brain stimulation reward.  Douglas Hospital Research 
Center, McGill University, Montréal, Québec,  April 29, 1985 (organizer:  Dr. R. Quirion). 

Behavioral and electrophysiological methods for identifying reward related neurons.  Concordia 
University, Biology Department Colloquium, Montréal, Québec,  March 8, 1985 (organizer:  
Dr. J. Kornblatt). 
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Reverse engineering of the rat:  Towards finding the neural substrate for brain stimulation 

reward.  McMaster University, Psychology Department Colloquium, Hamilton, Ontario, 
November 29, 1984. (organizer:  Dr. H. Weingarten). 

Vers l'identification des neurones responsables de l'autostimulation chez le rat.  Université de 
Montréal, Neuropsychology Group, Montréal, Québec,  November 23, 1984. (organizer:  
Dr. F. Lepore). 

Quantitative characteristics of the substrate for brain stimulation reward:  Psychophysical 
inference and electrophysiological measurement.  Seventh Symposium on Quantitative 
Analyses of Behavior at Harvard:  Biological Determinants of Reinforcement and Memory, 
Cambridge, Massachusetts, June 8, 1984. (Co-authors: P.-P. Rompré, I. Kiss, & C. 
Bielajew). 

Psychophysical and electrophysiological methods for identifying reward related neurons.  Winter 
Conference on Brain Research, Steamboat Springs, Colorado, 1984. 

Psychophysical and electrophysiological studies of brain stimulation reward.  University of 
Western Ontario, Physiological Psychology Group, London, Ontario, March 18, 1982. 
(organizer:  Dr. G.J. Mogenson). 

Psychophysical and electrophysiological studies of brain stimulation reward.  Queen's 
University, Psychology Department Colloquium, Kingston, Ontario, March 11, 1982. 
(organizer:  Dr. R. Beninger). 

State University of New York at Stony Brook, Department of Neurobiology and Behavior 
Colloquium, Stony Brook, New York, December 7, 1981. 

University of Pennsylvania, Psychology Department Colloquium, Philadelphia, Pennsylvania, 
December 1, 1981. 

Psychophysical and electrophysiological studies of the substrate for brain stimulation reward.  
Society for Neuroscience Satellite symposium:  The Neural Basis of Feeding and Reward, 
Los Angeles, California, 1981. 

Behavioral and physiological studies of the substrate for brain stimulation reward implicate 
descending, myelinated, medial forebrain bundle fibres.  Eastern Psychological 
Association, New York, 1981. 

McGill University, Psychology Department Colloquium, February 13, 1981. 
University of Toronto, Physiological Psychology Group, March 5, 1979. 
McGill University, Physiological Psychology Group, February 13, 1979. 
University of Toronto, Physiological Psychology Group, 1977. 
Concordia University, Department of Psychology, 1975. 

Student Supervision 
I have supervised, or am currently supervising or co-supervising the research of 5 postdoctoral 
fellows, 14 PhD students, 24 MA students, and 52 undergraduates. 
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Professional Activities 
From 1997-2003, I was Director of Concordia’s Center for Studies in Behavioural Neurobiology. 
I have served as a member and Chair of the Psychology Grant Selection Committee of the 
Natural Sciences and Engineering Research Council of Canada and have also served on grant 
and scholarship evaluation committees of the "Fonds FCAR" (Quebec). I am a former member 
of the scientific committee of the Quebec Brain-Imaging Network (RBIQ). Among my past 
activities at the university level are membership in committees dealing with research policy, 
research centers, enhancement of teaching, computing, and honorary degrees. 
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