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A. Personal Statement  
My expertise is in the area of behavioral pharmacology and throughout my career I have always sought to 
complement data obtained from behavioral studies with physiological measures of drug action. I have 
successfully used standard procedures or developed new assays to measure drug effects in whole animals 
and I possess the skills necessary to successfully carry out the proposed work. I have a broad background in 
pharmacology and in behavior, with specific experience evaluating acute and chronic effects of drugs of abuse 
- including opioids, cannabinoids, psychomotor stimulants, and benzodiazepines - in rodents and nonhuman 
primates. As PI or co-Investigator on several previous NIH-funded grants or industrial contracts, I have used 
effective and novel methods for quantitatively assessing the effects of drugs in conscious animals, skills which 
directly pertain to the proposed research. A record of successful and productive research projects in areas 
relevant to this application follows: 
 
B. Positions and Honors  
Employment 
1996-1997  Research Associate in Psychiatry, McLean Hospital, Belmont, MA 
1997-2002  Instructor in Psychobiology, Department of Psychiatry, Harvard Med. School, Boston, MA 
1997-2006  President and Scientific Director, Brain Research Laboratory, Inc., Cambridge, MA 
2002-2008 Assistant Professor of Psychobiology, Department of Psychiatry, Harvard Med. School,  
 Boston, MA 
2009-2014 Assistant Professor of Pharmacology, Department of Pharmaceutical Sciences, Northeastern 

University, Boston, MA 
2014- Assistant Professor of Biopsychology, Department of Psychiatry, McLean Hospital/Harvard 

Medical School, Belmont, MA 
 
Other Honors, Experience, and Professional Memberships 
1995 Levitt Dissertation Award, Division 28, American Psychological Association 
1999 Program Committee Member, Joint Meeting of the Behavioral Pharmacology Society and the 

European Behavioural Pharmacology Society 
2002-2005 Secretary-Treasurer, Division of Behavioral Pharmacology, American Society of Pharmacology 

and Experimental Therapeutics   



 

2003, 2008 Nominating Committee, American Society of Pharmacology and Experimental Therapeutics   
2004-2005  Representative, FASEB Summer Research Conferences Advisory Committee 
2005-   Editorial Board Member, Behavioural Pharmacology 
2006           ad hoc reviewer, NIH Peer Review, Biobehavioral Regulation Learning and Ethology  
2007-2011  Member, Merit Review Subcommittee for Neurobiology -A, Veterans Administration 
2008-2012 Chair, Women in Pharmacology Committee, American Society of Pharmacology and 

Experimental Therapeutics   
2009-2011 Member, Excellence in Science Awards Committee, Federation of American Societies for 

Experimental Biology 
2013-2014  ad hoc reviewer, Merit Review Subcommittee for Neurobiology -B, Veterans Administration 
2013- PB Dews Award Committee, American Society of Pharmacology and Experimental 

Therapeutics (Chair, 2017-- )  
2014-2015 Member, Special Emphasis Panel, NIH Scientific Review Groups (2015/01 ZRG1 IFCN-Z 56, 

2018/01 ZRG1 BBBP-Y (02) M, 2019/08 ZRG1 IFCN-S(50)R, 2020/01 ZRG1 MDCN-B (Chair) 
2015-2018 Chair, Division of Behavioral Pharmacology, American Society of Pharmacology and 

Experimental Therapeutics  
2015-2018 Program Committee, American Society of Pharmacology and Experimental Therapeutics  
2016- Associate Editor, Pharmacology & Therapeutics 
2018- President-elect, Behavioral Pharmacology Society  
 
 
C. Contributions to Science 
I have conducted work within the field of Behavioral Pharmacology for over two decades, and most of my 
contributions are parsed into three overlapping areas –consequences of long-term drug exposure, relative 
reinforcing strength of drugs, and the importance of pharmacodynamic properties in determining drug effects – 
as they relate to producing measureable, behavioral effects in whole animals.  
 
 
1. Behavioral Pharmacology of Opioids 
My earliest work involves characterizing the role that drug efficacy plays in the development or expression of 
opioid tolerance. The first studies I did included a series of experiments that first ranked different μ-opioid 
agonists according to their intrinsic activity in vivo. Subsequently, this information was used to define the 
relationship that exists between efficacy and tolerance, namely that when administered at equi-effective doses, 
the tolerance that develops to μ-opioid agonists varies inversely with their intrinsic activity. Later studies 
extended these observations by demonstrating, in nonhuman primates, that dependence on morphine can 
develop independently from opioid tolerance. This work was continued most recently by the demonstration that 
the partial opioid agonist, buprenorphine serves to antagonize both μ-and κ-opioid agonists given acutely, yet 
also will produce tolerance to μ-opioid agonists following daily treatment. This work also demonstrates that 
buprenorphine is capable of producing mild opioid dependence, measurable only via naltrexone-precipitated 
withdrawal. 

► Withey SL, Spealman RD, Bergman J, Paronis CA (2019). Behavioral effects of opioid full and partial 
agonists during chronic buprenorphine treatment. J Pharmacol Exp Ther. 371:544-554. PMID: 
3141313.  

► Withey, SL, Paronis, CA, Bergman, J (2018). Concurrent assessment of the antinociceptive and 
behaviorally disruptive effects of opioids in squirrel monkeys. J Pain 19: 728-740. PMID: 29477761. 

► Hudzik TJ, Pietras MR, Caccese R, Bui KH, Yocca F, Paronis CA, Swedberg MDB (2014).  Effects of 
the δ opioid agonist AZD2327 upon operant behaviors and assessment of its potential for abuse.  
Pharmacol Biochem Behav. 124: 48-57. PMID: 24857840. 

► Paronis, CA and Bergman J. (2011). Buprenorphine and opioid antagonism, tolerance, and naltrexone-
precipitated withdrawal. J Pharmacol Exp Ther 336: 488-495. PMID: 21051498. 

► Paronis CA and Woods JH. (1997). Ventilation in morphine-maintained rhesus monkeys. I: Effects of 
naltrexone and abstinence-associated withdrawal. J Pharmacol Exp Ther 282: 348-354. 
PMID:9223573. 

 



 

2. Behavioral Pharmacology of Cannabinoids 
My most recent work involves determining the mechanism by which cannabinoid agonists produce their 
behavioral effects in whole animals. One facet of this ongoing project is characterizing the acute CB1-mediated 
agonist effects of novel compounds, including evaluating their potential to serve as full or partial agonists in 
vivo. Other studies are more mechanistic in nature, and have shown that daily treatment with Δ9-THC will 
produce different types of tolerance to CB1 agonists and to κ-opioid agonists, notably that the dose-effect 
functions of CB1 agonists are shifted to the right, whereas the identical exposure to Δ9-THC virtually eliminates 
the diuretic effects of a κ-opioid agonist. I also have shown that Δ9-THC can be used as an antagonist in mice. 
This clear demonstration of the partial agonist effects of this most common cannabinoid was instrumental in my 
developing an assay for measuring spontaneous cannabinoid withdrawal in mice, following daily treatment with 
a high efficacy cannabinoid agonist. Heretofore published reports suggested that cannabinoid dependence 
could only be measured by administration of an antagonist to precipitate withdrawal responses. 

► Chopda GR, Nikas SP, Sharma R, Kulkarni S, Makriyannis A, Paronis CA. (2019). Cannabinoid-
induced lower lip retraction in rats. Psychopharmacology 236:1199-1206. PMID: 30460515.  

► Paronis, CA, Chopda GR, Vemuri K, Zakarian A, Makriyannis, A, Bergman, J (2018). Long-lasting in 
vivo effects of the cannabinoid CB1-antagonist AM6538. J Pharmacol Exp Ther 364: 485-493. PMID: 
29311110. 

► Chopda GR, Parge, V, Thakur, GA, Gatley, SJ, Makriyannis, A and Paronis, CA (2016). Tolerance to 
the diuretic effects of cannabinoids and cross-tolerance to a kappa-opioid agonist in THC-treated mice. 
J Pharmacol Exp Ther 358: 334-341. PMID: 27231154. 

► Paronis, CA, Nikas, SP, Shukla, VG, Makriyannis, A (2012). Δ9-Tetrahydrocannabinol acts as a partial 
agonist/antagonist in mice. Behav Pharmacol 23: 802-805. PMID: 23075707. 

 
3. Behavioral Pharmacology of Benzodiazepines and other Anxiolytics 
Benzodiazepine pharmacology can be complicated by varied selectivity at multiple (>17 proposed) receptor 
subtypes, plus the designation of benzodiazepines as allosteric modulators. Despite these unconventional 
pharmacodynamics attributes, I was able to meld classical behavioral pharmacology techniques (operant 
responding and punished responding) with classical pharmacological methodology (Shield analysis) to 
demonstrate that apparent affinity values for benzodiazepine antagonists and partial agonists can be 
calculated in vivo. This work subsequently led to the observation that the sedative and anxiolytic-like effects of 
different benzodiazepine agonists were mediated by distinct receptors.  

► Paronis CA and Bergman J. (1999). Apparent pA2 values of benzodiazepine antagonists and partial 
agonists in monkeys. J Pharmacol Exp Ther 290: 1222-1229. PMID: 10454498. 

► Paronis, CA, Cox, ED, Cook, JM and Bergman, J (2001). Different types of GABA(A) receptors may 
mediate the anticonflict and response rate-decreasing effects of zaleplon, zolpidem, and midazolam in 
squirrel monkeys. Psychopharmacology 156: 461-468. PMID: 11498724. 

► Paronis, CA (2013). “Drugs and Punished Responding.” Textbook of Behavioral Pharmacology. A. Y. 
Bespalov, E. E. Zvartau, P. M. Beardsley and J. L. Katz. St. Petersburg, Russia, Pavlov Medical 
University Press: 267-283. 

 
4. Methodological Considerations 
One continuing theme in my research has been the development of now procedures or novel measures that 
can be used to evaluate the behavioral effects of drugs. To this end, I was instrumental in developing a refined 
approach to self-administration “choice” studies in rhesus monkeys that allowed assessment of the relative 
reinforcing strength of drugs or food. I subsequently adapted these methods to look at ethanol self-
administration in rats, later modifying these procedures to establish regular intervals of voluntary binge-like 
alcohol consumption. My studies frequently incorporate measures of physiological responses to drugs, to 
complete descriptions of their behavioral effects. In this area, I have found that cannabinoids have profound 
diuretic effects in rats and mice, and these may be useful in identifying in vivo interactions with other diuretics, 
notably κ-opioid agonists. Lastly, I also have published a study demonstrating that dopamine D1 agonists 
increase eyeblink rate in rats, providing a simple method of evaluating a unique drug effect in naïve animals. 



 

► Paronis CA, Gasior M, and Bergman J. (2002). Effects of cocaine under concurrent fixed ratio 
schedules of food and IV drug availability: a novel choice procedure in monkeys. Psychopharmacology 
163: 283-291. PMID: 12373429. 

► Paronis CA. (2013). Ethanol self-administration in rats responding under concurrent schedules for milk 
or ethanol plus milk. Behav Pharmacol 24: 486-495. PMID: 23903243. 

► Chopda GR, Vemuri VK, Sharma R, Thakur GA, Makriyannis A and Paronis, CA. (2013). Diuretic 
effects of cannabinoid agonists in mice. Eur J Pharmacol 721: 64-69. PMID: 24099963. 

► Desai RI, Neumeyer JL, Bergman J and Paronis CA. (2007). Pharmacological characterization of the 
effects of dopamine D(1) agonists on eye blinking in rats. Behav Pharmacol 18(8): 745-754. 
PMID:17989512 

 
 
Complete List of Published Work in MyBibliography: 
http://www.ncbi.nlm.nih.gov/sites/myncbi/carol.paronis.1/bibliography/41153546/public/?sort=date&direction=d
escending 
 
 
D. Additional Information: Research Support and/or Scholastic Performance  

Ongoing Research Support 
 
R01 DA035857   Bergman (PI)        7/1/14- 2/29/20 
NIH/NIDA      
Pharmacologic approaches to prescription opioid addiction and relapse prevention  
This project examines the relationship between prescription opioids and their intrinsic activity, their therapeutic 
antinociceptive effects, and their propensity to promote addiction-related behaviors. 
Role: Investigator 
 
R01 DA043700   Paronis (PI)       9/30/18 – 6/30/23 
NIH/NIDA 
Behavioral pharmacology of synthetic cannabinoids 
Please add project description 
Role: PI 
 
R01 DA047574   Paronis (PI)       1/1/19-11/30/21 
NIH/NIDA 
In vivo characterization of opioid biased agonists 
Please add project description 
Role: MPI 
 
N01 DA-19-8946   Bergman (PI)      12/16/18– 12/15/23      
NIH/NIDA         
Assessment of Potential Treatment Medications in Nonhuman Primates  
This contract evaluates coded compounds that have potential for the treatment of drug abuse. 
Role: Co-Investigator 
 

Completed Research Support 
 
R21 DA035411   Paronis (PI)       5/1/14-4/30/17 
NIH/NIDA 
Cannabinoid Dependence   
The goal of this project is to identify signs of physical dependence on cannabinoids in mice and, further, to 
evaluate whether cannabinoid dependence in mice is subject to conditioning. 
Role:   Principal Investigator  


