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EDITORIAL

Medical marijuana—an obesity problem or opportunity?
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Marijuana for medical or recreational use is now legal in 33
of the 50 United States (US) and in the District of
Columbia. Since marijuana had previously been illegal, and
still is at the federal level, marijuana research has been
limited with a few notable exceptions.
On the surface, one might assume that marijuana would
only exacerbate the obesity epidemic as increased appetite
is a well-known side effect; however, initial obesity
research suggests that this assumption may be premature.
Previous obesity research examined rimonabant, a
cannabinoid-1 (CB1) receptor inverse agonist that produced
significant weight loss and improved glucose tolerance, as
well as other cardiovascular risk factors. Rimonabant was
never approved in the US, but it was approved in Europe
only to be removed from the market due to incidences of
depression and suicide [1]. It is important to note that an
inverse agonist is a pharmacologic term for a medication
that reduces the activity of a receptor below the baseline
level, contrasted to a neutral antagonist that returns the
receptor activity to the baseline level [2]. Because marijuana
is known to cause euphoria and increased appetite, it is not
surprising that an inverse agonist results in depression,
anorexia, and weight loss.

Although marijuana is popular for its psychoactive
properties, there are potentially useful components of mar-
ijuana without psychoactive properties. For example, canna-
bidiol (CBD), a non-psychoactive derivative of the plant,
was recently approved as a treatment for two forms of
rare and severe epilepsy, the Lennox–Gastaut and Dravet
syndromes [3]. Tetrahydrocannabivarin (THCV), another

non-psychoactive derivative and a metabolite of tetra-
hydrocannabinol (THC), was first isolated in 1971 [4]. THCV
is a neutral antagonist of CB1 (and possibly CB2) receptors
that antagonize the psychoactive component THC [5, 6].

THCV in pure form, but not as an extract containing
CBD, has been shown to produce hypophagia and weight
reduction at doses as low as 3 mg/kg in mice [7]. It has also
been found to improve glucose tolerance, insulin sensitivity
and insulin signaling in hepatocytes and myocytes from
insulin-resistant diet-induced obese mice [8]. Notably, in
this study, THCV did not reduce food intake or body
weight; however, it is not clear whether the THCV used was
in pure form or whether it was mixed with CBD in an
extract.

Obesity is a condition in which the CB1 receptor is
upregulated, and THCV serves as a neutral antagonist to the
CB1 receptor. Therefore, THCV is not associated with the
nausea or the behavioral profile associated with inverse
agonists used in rat or human studies [9, 10]. THCV was
evaluated in a double-blind, placebo-controlled clinical trial
in which 62 subjects with type 2 diabetes were randomized
to five treatment arms: THCV in its pure form 5 mg twice a
day, CBD100 mg twice a day, combinations of THCV and
CBD, or placebo. THCV decreased fasting glucose by 12.6
mg/dL (p < 0.05), increased adiponectin (p < 0.01), and
improved beta-cell function with only mild to moderate
adverse events; however, these positive effects of THCV
were lost in combination with CBD. It is not clear why the
rodent study with pure parenteral THCV showed a decrease
in body weight and food intake, but the oral dose of THCV
in this human study did not affect body weight or food
intake [11]. Rimonabant diminished neural reward respon-
ses measured by functional magnetic resonance imaging
(MRI). The neural response to a rewarding (sight or flavor
of chocolate) or aversive (picture of moldy strawberries and
a less pleasant strawberry taste) stimulus in response to
THCV assessed by functional MRI was not diminished in a
study of human volunteers. This suggests that, unlike
rimonabant, THCV does not suppress the reward or mood
pathways in the brain [12].
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THCV has potential for the treatment of obesity and
impaired glucose tolerance without the adverse events that
resulted in the removal of rimonabant from the market. The
regulatory position on the components of marijuana is now
different from state to state, although marijuana remains
illegal at the federal level. Louisiana has a unique system
for the control of medical marijuana. It allows non-smoking
forms of marijuana and its components but does not permit
smoking marijuana [13]. The Louisiana State University
(LSU) is a state-appointed grower of marijuana and has
partnered with a commercial company to produce oil
extracts. Further, a recommendation script for medical
marijuana products can only be obtained from state-
approved physicians.

CBD as a treatment for epilepsy has received Food and
Drug Administration approval, and initial studies show that
THCV holds promise in the treatment of diabetes and
obesity. Therefore, the obesity research community must
now consider what research questions and study designs
will best address the needs in our field. There is a promise
that medical marijuana may be part of the solution to the
obesity and diabetes epidemic and may offer a safer repla-
cement for rimonabant. Marijuana and its components
deserve consideration as a subject for investigation by the
obesity research community. Research scientists will need
to familiarize themselves with the regulations that are
applicable to their state and tailor their studies to the legal
framework that best suits each state.
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