
 

 
 

  

An Alternative to Medical Marijuana for Pain? 
 

Findings from a new study in Biological Psychiatry 
 
 

Philadelphia, PA, March 4, 2015 – Medical marijuana is proliferating across the country due to the 

ability of cannabis ingestion to treat important clinical problems such as chronic pain. However, 
negative side effects and the development of tolerance limit the widespread therapeutic use of Δ

9
-

tetrahydrocannabinol (Δ
9
-THC), the major psychoactive ingredient in cannabis. 

 
THC’s side effects are produced via its actions at cannabinoid CB1 receptors in the brain. Thus, 
scientists theorized that an agent with similar mechanistic actions, but that activate CB2 receptors 
instead, may eliminate the unwanted side effects while maintaining an equivalent level of efficacy.  
 
Dr. Andrea Hohmann and her colleagues at Indiana University tested this strategy and found that, 
unlike Δ

9
-THC, repeated dosing with the cannabinoid CB2 agonist AM1710 suppresses chemotherapy-

induced pain in mice without producing tolerance, physical withdrawal, motor dysfunction, or 
hypothermia. Moreover, the therapeutic effects of AM1710 were preserved in mice lacking CB1 
receptors but absent in mice lacking CB2 receptors. 
 
Their findings are reported in the current issue of Biological Psychiatry. 
 
“Our study is important because it demonstrates beyond doubt that activation of cannabinoid CB2 
receptors suppresses neuropathic pain without producing signs of physical dependence (i.e., a 
withdrawal syndrome) or other unwanted side effects associated with activation of CB1 receptors in the 
brain,” said Hohmann. 
 
Their studies used animals that were treated with a chemotherapeutic agent (paclitaxel) to produce 
pain. When animals were given AM1710, a CB2 agonist, its pain-suppressive effects were fully 
preserved and its therapeutic effects were maintained even after repeated dosing.  
 
Alternatively, and as expected, when animals were given Δ

9
-THC, they developed complete tolerance 

to the pain-suppressing effects of THC and with repeated dosing, THC was no longer effective in 
suppressing neuropathic pain.  
 
When the THC-treated animals were challenged with a drug that blocks CB1 receptors in the brain, the 
animals showed a prominent withdrawal syndrome, indicating signs of physical dependence following 
removal of THC. Strikingly, this was not the case with the CB2 agonist; blocking either CB1 or CB2 
receptors produced no signs of withdrawal in animals treated chronically with the CB2 agonist.  
 
Hohmann added, “We think our data suggests that CB2 receptors are an important target for 
suppressing chronic pain without unwanted side effects (e.g. psychoactivity, addiction).” 
 
“It is important to know whether the benefits of cannabis ingestion for pain could be attributed in large 
part to the stimulation of CB2 receptors,” commented Dr. John Krystal, Editor of Biological Psychiatry. 
“CB2 agonists, in theory, would present less risk regarding addiction and intoxication than the ingestion 
of cannabis or THC.” 
 
More work will be necessary before CB2 receptor agonists could be prescribed for use in humans, but 
for now, these data support the therapeutic potential of CB2 agonists for managing pain without the 
adverse effects associated with cannabis. 
 
The article is “Chronic Cannabinoid Receptor 2 Activation Reverses Paclitaxel Neuropathy Without 
Tolerance or Cannabinoid Receptor 1–Dependent Withdrawal” by Liting Deng, Josée Guindon, 
Benjamin L. Cornett, Alexandros Makriyannis, Ken Mackie, Andrea G. Hohmann (doi: 
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10.1016/j.biopsych.2014.04.009). The article appears in Biological Psychiatry, Volume 77, Issue 5 
(March 1, 2015), published by Elsevier.  
 

--- 
Notes for editors 
Full text of the article is available to credentialed journalists upon request; contact Rhiannon Bugno at 
+1 214 648 0880 or Biol.Psych@utsouthwestern.edu. Journalists wishing to interview the authors may 
contact Andrea Hohmann at +1 812-856-0672 or hohmanna@indiana.edu.  
 
The authors’ affiliations, and disclosures of financial and conflicts of interests are available in the 
article.  

 
John H. Krystal, M.D., is Chairman of the Department of Psychiatry at the Yale University School of 
Medicine, Chief of Psychiatry at Yale-New Haven Hospital, and a research psychiatrist at the VA 
Connecticut Healthcare System. His disclosures of financial and conflicts of interests are available 
here. 
 
About Biological Psychiatry 
Biological Psychiatry is the official journal of the Society of Biological Psychiatry, whose purpose is to 
promote excellence in scientific research and education in fields that investigate the nature, causes, 
mechanisms and treatments of disorders of thought, emotion, or behavior. In accord with this mission, 
this peer-reviewed, rapid-publication, international journal publishes both basic and clinical 
contributions from all disciplines and research areas relevant to the pathophysiology and treatment of 
major psychiatric disorders.  
 
The journal publishes novel results of original research which represent an important new lead or 
significant impact on the field, particularly those addressing genetic and environmental risk factors, 
neural circuitry and neurochemistry, and important new therapeutic approaches. Reviews and 
commentaries that focus on topics of current research and interest are also encouraged. 
 
Biological Psychiatry is one of the most selective and highly cited journals in the field of psychiatric 
neuroscience. It is ranked 5

th
 out of 135 Psychiatry titles and 14

th
 out of 251 Neurosciences titles in the 

Journal Citations Reports® published by Thomson Reuters. The 2013 Impact Factor score for 
Biological Psychiatry is 9.472. 

 

About Elsevier 
Elsevier is a world-leading provider of information solutions that enhance the performance of science, 
health, and technology professionals, empowering them to make better decisions, deliver better care, 
and sometimes make groundbreaking discoveries that advance the boundaries of knowledge and 
human progress. Elsevier provides web-based, digital solutions — among them ScienceDirect, 
Scopus, Elsevier Research Intelligence and ClinicalKey — and publishes nearly 2,200 journals, 
including The Lancet and Cell, and over 33,000 book titles, including a number of iconic reference 
works. Elsevier is part of RELX Group plc, a world-leading provider of information solutions for 
professional customers across industries.  
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