
discovery with high-resolution structure information sets the 
stage for future research to identify small, drug-like molecules 
which target a specific binding site in GlyR, thereby producing an 
analgesic effect without the psychoactive side effects associated 
with THC and many of  its derivatives. The ultimate goal is to 
develop a new class of  drugs with an optimal analgesic and side-
effect profile.

In a second study published this year in Journal of  Experimental 
Medicine (14), the same team of  investigators found that systemic 
and intrathecal administration of  cannabidiol (CBD), a major 
nonpsychoactive component of  marijuana, and its modified 
derivatives significantly suppress chronic inflammatory and 
neuropathic pain without causing apparent analgesic tolerance in 
rodents. The cannabinoids significantly potentiate glycine currents 
in the dorsal horn neurons in rat spinal cord slices. The analgesic 
potency of  11 structurally similar cannabinoids is positively 

GlyRs. In contrast, the cannabinoid analgesia is neither correlated 
with their binding affinity for CB1 and CB2 receptors, nor with 
their psychoactive side effects. Nuclear magnetic resonance analysis 
reveals a direct interaction between CBD and S296 in the third TM 

suppression of  chronic pain. These cannabinoids may represent a 
novel class of  therapeutic agents for the treatment of  chronic pain 
and other diseases involving GlyR dysfunction.
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Chronic or persistent pain affects 76.2 million Americans, more 
people than cancer, heart disease, and diabetes combined (1-5). In 
the U.S., it is estimated that chronic pain accounts for $100 billion 
annually in healthcare costs and lost income and productivity. 
Continuous analgesic medications are the common treatment 
for chronic pain. These drugs, including narcotics, non-steroidal 
anti-inflammatory drugs (NSAIDs), and anti-depressants, all 
come with risks of  side effects and dependency (6). They are 
among the most abused prescription drugs in this country. 
Opioid prescriptions have increased ten-fold over the last 20 
years, and opioid addiction, dependence, and overdose is now 
more prevalent than ever. A Columbia University study found 
that opioid addiction tripled between 1991-2002, and Americans 
reporting dependency and abuse increased from .1% to .3% of  
the population. Prescription painkillers now kill twice as many 
people as cocaine and five times as many people as heroin (7). 

Over the past decade, cannabinoids targeting the 
endocannabinoid system have emerged as an effective therapy for 
pain and numerous other medical conditions (8). Unfortunately, 
the medical benefits of  cannabinoids are hampered by adverse 
side effects such as cardiovascular disease and impaired 
respiratory function (if  smoked). The most widely known 

primary ingredient of  cannabis (marijuana), which causes many 
psychoactive side effects, including poor cognitive function, poor 
memory, paranoia, anxiety, psychotic symptoms, poor motor-
coordination, impairment of  attention span, and an increased 
risk of  developing depression and psychiatric disorders (9). 
Cannabis use also carries the risk of  dependence and is viewed as 
a “gateway” drug  to addiction. In the U.S., Canada, and Australia, 
cannabis dependence is the third most common drug dependence 
disorder after tobacco and alcohol and affects 4-8% of  adults 
in their lifetime (9-11). The 2010 World Drug Report (12) cites 
cannabis as “the most widely used illicit substance in the world.” 
Cannabis users have a 9% risk of  developing dependence during 
their lifetime, and the risk increases to one in six for those who 
starting using cannabis during adolescence (11). 

Those who suffer from chronic pain are clearly in need of  
potent analgesics without being exposed to the risks of  abuse or 
dependency. In a study published in Nature Chemical Biology last 
year (13), a team of  investigators led by Dr. Yan Xu, Professor 
and Vice Chairman for Basic Sciences in our department, in 
collaboration with scientists at the National Institute of  Alcohol 
Abuse and Alcoholism (NIAAA), uncovered the potential to 
harness THC’s analgesic powers without psychoactive side effects. 
These investigators identified a novel drug-binding site in the 
transmembrane (TM) domain of  the human glycine receptor 
(GlyR) critical for the potentiation action of  THC on GlyR. 
Experimental evidence suggests that the site and the action of  
cannabinoid potentiation critically contribute to the cannabis-
induced analgesic effect. The study pointed to a way to separate 
THC’s psychoactive effects via the cannabinoid type 1 (CB1) 
receptors from its analgesic power by acting on the GlyRs. This 


