







             18 OCT 2010

From: CDR Shaun D. Carstairs, MC USN

To:   Capt Evan S. Day, USMC

Subj: Expert opinion re “Spice”

1. Per our telephone conversation on Friday, please find below information regarding synthetic cannabinoids found in “Spice” products.
2. Origin/History

a. Delta-9-tetrahydrocannabinol (THC), the active component in marijuana, was isolated in the late 1960’s. The two main cannabinoid receptors (CB1 and CB2) to which THC binds in the brain were discovered in the 1980’s.  Following the isolation of THC, a large number of synthetic cannabinoid receptor agonists (substances that bind to and activate the receptor) were synthesized.  These include “HU” compounds such as HU-210; “CP” compounds such as CP 59,540; and “JWH” compounds such as JWH-018 (the term “JWH” is derived from J.W. Huffman, a chemist at Clemson university who synthesized a large number of cannabinoid receptor agonists during the course of his research into cannabinoid receptors.  These substances were never intended for recreational use by humans and were for research purposes only.

b. Starting in the late 2000’s, the synthetic cannabinoid receptor agonists JWH-018 began to be identified in “Spice” products seized by law enforcement agencies in Europe.  In March 2009, the U.S. Drug Enforcement Administration reported that HU-210 had been identified in “Spice” products seized by the U.S. Customs and Border Protection Service.  Since that time, a large number of products have been identified in the U.S. and Europe that contain a wide variety of known cannabinoid receptor agonists.  Additionally, since most of these substances are not yet controlled, they are freely available for purchase through the internet.

3. “Spice” components


a. In order to facilitate entry into the body, the above-mentioned cannabinoid receptor agonists are typically sprayed on one or more types of plant material that can be smoked, thereby allowing the active components to be pyrolyzed and inhaled into the lungs.  These include, but are not limited to: beach bean (Canavalia maritima); white and blue water lily (Nymphaea alba and N. caerulea); dwarf skullcap (Scutellaria nana); marshmallow (Althaea officinalis); and “lion’s tail” (Leonotis leonurus).  These plant components are thought to have little, if any, intrinsic psychoactive effect.

4. Pharmacology/mechanism of action


a. The above-mentioned substances in 2.a., including JWH-018, are all potent cannabinoid receptor agonists.  While they have chemical structures that are very different from that of THC, they all bind very strongly to and activate cannabinoid receptors.  There are two known subtypes of cannabinoid receptors, CB1 and CB2.  CB1 receptors are found predominantly in the brain and are associated with psychoactive effects.  CB2 receptors are found primarily in white blood cells and are thought to play a role in the immune system and possibly in the perception of pain.


b. The synthetic cannabinoid receptor agonists including JWH-018 are considerably more potent than THC and can produce psychoactive effects at very low doses.  Additionally, these substances are full agonists at the cannabinoid receptor, meaning that they bind to and fully activate the receptor; this is in contrast to THC, which is a partial agonist, meaning that it binds to and only partially activates the receptors.  Thus the effects of the synthetic agonists may not be identical to those of THC.

5. Expected clinical effects


a. There is very little in the medical literature regarding clinical effects of synthetic cannabinoid agonist use in humans. In one report (J Mass Spectrom 2009; 44:832-7), two of the authors smoked a cigarette containing “Spice” and recorded their symptoms, which included reddened conjunctivae, significant increase in pulse rate, dry mouth, and alteration of mood and perception.  Objective psychomotor testing detected no abnormalities.


b. Personal experiences regarding the use of “Spice” products abound on the internet.  One one well-known drug-related website (http://www.erowid.org), a number of users have posted their own experiences.  Some report symptoms very similar to that of marijuana, while others report entirely different symptoms, including paranoia, hallucinations, and dysphoria.


c. I personally have cared for several dozen patients in the Emergency Department who have smoked “Spice” products.  Their clinical presentation can be quite variable.  Some patients have presented very somnolent almost to the point of coma, while others have presented with agitated delirium and have required chemical restraint to prevent them from harming themselves or others.  Patients typically present with reddened conjunctivae (whites of the eyes), rapid heart rate, and complaints of altered perception (including hallucinations and alterations in sounds, touch, or taste).


d. It is likely that the reason for the wide variation in clinical presentation is, in part, due to the large number of compounds potentially present in the smoked substance.  “Spice” is not one particular substance but is instead a generic term for these herbal products containing synthetic cannabinoids.  Because there is no quality control for these products, there is no guarantee that dosage remains the same from one batch to another or even within sachets from the same batch.  It is likely that the variation in the specific cannabinoid(s), the variation in dosage of these cannabinoids from one batch to another, the possibility of the presence of other substances (caffeine, THC, or other illicit drugs) as well as the herbal vehicle the active ingredients are sprayed on, results in varying effects from one person to another.

6. Review of medical reports


a. I have reviewed the medical reports of LCPL Michael Wiley dated 04 MAY 2010.  It is my opinion that the patient’s symptoms and clinical findings are potentially consistent with the use of “Spice” prior to his emergency department visit.

                              SHAUN D. CARSTAIRS
