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ABSTRACT


The opium poppy and the coca leaf offer useful perspectives on the current controversies over medical marijuana.  In both cases, purified synthetic analogues of biologically active components of ancient folk remedies have become medical mainstays without undermining efforts to reduce nonmedical drug use.  A decade ago, a campaign strove to legalize heroin for the compassionate treatment of pain in terminally ill patients.  Like the current campaign to legalize medical marijuana, many well-meaning people supported this effort.  The campaign for medical heroin was stopped by science when double-blind studies showed that heroin offered no benefits over the standard opioid analgesics in the treatment of severe cancer pain.


Scientific medicine requires purified chemicals in carefully controlled doses without contaminating toxic substances. That a doctor would one day write a prescription for leaves to be burned is unimaginable.  The Controlled Substances Act and international treaties limit the use of abused drugs and medicines.   In contrast to smoked marijuana, specific chemicals in marijuana or, more likely, synthetic analogues, may prove to be of benefit to some patients with specific illnesses.  Most opponents of medical use of smoked marijuana are not hostile to the medical use of purified synthetic analogues or even the use of synthetic tetrahydrocannabinol (THC) which has been available in the United States for prescription by any licensed doctor since 1985.  In contrast, most supporters of smoked marijuana are hostile to the use of purified chemicals from marijuana, insisting that only smoked marijuana leaves be used as “medicine,” revealing clearly that their motivation is not scientific medicine but the back door legalization of marijuana.

[Bensinger, DuPont and Associates Note.  The Institute of Medicine (IOM) study referenced in this paper was released on March 17, 1999.  For a copy of the Executive Summary of the IOM report Marijuana and Medicine: Assessing the Science Base, go to http://www.nap.edu.]
INTRODUCTION

Medical marijuana and needle exchanges for IV drug addicts have become the flash points in the struggle over contemporary American drug policy, the current battlefields for the century-old drug-free versus legalization debate.  Embedded in the debate over medical marijuana is an answerable scientific question:  Are there illnesses for which unique chemicals found in marijuana, called "cannabinoids" (or their synthetic analogues), offer benefits not found in currently available medicines?

It is difficult for a medical scientist to appreciate the importance accorded to the medical marijuana issue without an appreciation of its social context.  The fashionable term used today to identify the antidrug-free political movement is "harm reduction."ADVANCE \u 3 1ADVANCE \d 3   One of the central theses of this movement is that drug-free zealots have blocked the research into the therapeutic benefits of marijuana, depriving medical patients of the health benefits they could be receiving from smoked marijuana.  

In Europe, where the drug-free versus legalization debate also rages, medical marijuana is a minor issue.  For example, in the Netherlands, the epicenter of the legally available marijuana in the world, marijuana has been dismissed by the marijuana legalization proponents as of no medical interest.ADVANCE \u 3 2ADVANCE \d 3   In the United States the issue of medical marijuana has emerged out of earlier efforts to legalize, or at least to "decriminalize," marijuana, which failed politically in the 1970s and early 1980s.ADVANCE \u 3 3,4ADVANCE \d 3   The people who supported legal marijuana (typically claiming, "It's not as harmful to health as alcohol or tobacco") gathered their forces around the medical marijuana issue over the past 25 years.  They had success in the late 1970s after the decriminalization initiatives stalled, although the medical marijuana issue all but disappeared in the late 1980s as the scientific community concluded that not only smoked marijuana but also the cannabinoids were of no medical value.ADVANCE \u 3 5ADVANCE \d 3 
Those who oppose wider use of marijuana, and usually of other illegal drugs, have focused anew on the medical marijuana issue in response to the successes of their longstanding adversaries in 

the broader drug policy debate.ADVANCE \u 3 6ADVANCE \d 3   Most of the protagonists on both sides in this battle over medical marijuana primarily have been people interested in drug policy, not people interested in particular diseases which might benefit from medical marijuana or experts interested in modern pharmaceutical research.  For both sides in the drug policy debate, medical marijuana is a proxy for drug-free versus legalization issues.ADVANCE \u 3 6ADVANCE \d 3   

Useful History 

Medicines were available to every willing buyer in the 19th century in the United States and around the world.  Anyone could make any claim for any "medicine."  Testimonials abounded.  Scientific research on medicines was practically nonexistent.  Sick people had no way of knowing what was in any so-called "medicine."  Addictive substances were sold along with almost everything else, often thriving in the medical marketplace.  This was the era of drug legalization, the era of "let the buyer beware."  Distinctions were not made then between medical and nonmedical drug use.ADVANCE \u 3 7ADVANCE \d 3     

In the United States this period of unregulated medicines came to an end in the first two decades of the 20th century with the passage of the Pure Food And Drug Act in 1906 and the Harrison Narcotics Act in 1914.  After that time there emerged a powerful "social contract for drug use" establishing that potentially addictive (and abused) drugs would be available only under a physician's prescription and only to treat illnesses other than addiction.ADVANCE \u 3 8ADVANCE \d 3   This social contract was the basis for the Controlled Substances Act (CSA), Title II of the Comprehensive Drug Abuse Prevention and Control Act of 1970 (21 U.S.C. 811), the modern drug law in the United States.  This approach to potentially abused medicines is the standard throughout the world today.ADVANCE \u 3 9ADVANCE \d 3   It has served Americans admirably for most of the 20th century, separating medical from nonmedical uses, labeling the contents of medicines, and subjecting medicines to scientific review for safety and efficacy.  That social contract explains why the people who want to legalize marijuana are targeting medical uses of marijuana. Proponents of medical marijuana want to get smoked marijuana through the now-closed medical door for widespread public use for any reason anyone may choose, as was made clear by the supporters of the 1996 medical marijuana initiatives in California and Arizona.

In the late 1960's, marijuana smoke was studied for the first time as a public health priority.  When the National Institute on Drug Abuse (NIDA) was formed in 1973 its primary focus was on heroin addiction, but since the marijuana epidemic had begun in the late 1960s, marijuana use, and national policy toward the legality of marijuana, were also politically pressing.  This is why the National Commission on Marihuana and Drug Abuse (popularly called the Shafer Commission), formed in 1971 to report to the nation on drug problems, focused on marijuana.ADVANCE \u 3 10ADVANCE \d 3   Their final report did not address the medical marijuana issue as it had not yet surfaced as a major public policy question.  Marijuana has, from that time to the present, been the principal illegal drug used in the United States.  For example, of the 13 million Americans who used any illicit drug in the month prior to the survey in 1996, the most recent year for the National Household Survey, 10 million had used marijuana while only 1.7 million had used cocaine, the next most commonly used illegal drug.ADVANCE \u 3 11ADVANCE \d 3    

Marijuana, or cannabis, as it is known in the world medical literature, has been used in folk medicine in Asia for millennia.ADVANCE \u 3 4,12ADVANCE \d 3   While marijuana is one of about 60 intoxicating plants, only three of these plants have been considered for modern medical uses, the others being the coca bush and the opium poppy.  Alcohol and tobacco, two other widely used addicting drugs also derived from plants, have histories as folk medicines but those uses have disappeared in this century.  Folk remedies, unlike modern medicines, commonly used plant products of many chemicals in unstable and hard to quantify amounts.  Folk remedies treated poorly defined illnesses with little understanding of the pathophysiology of the disorders being treated or the role of the "medicine" in the therapy.  Modern scientific medicine, in contrast to folk medicine, identifies specific illnesses, elucidates the nature of the illnesses, and then uses medicines which have recognized effects on these pathological processes.  Modern medicines are highly purified, usually synthetic, chemicals administered in controlled doses.ADVANCE \u 3 9ADVANCE \d 3 
With very few exceptions, modern medicines are administered so as to produce relatively stable blood levels around the clock.  This steady-state is usually best achieved by oral administration.  In contrast, abused drugs are used to "get high," which requires sharp spikes of blood levels.  Thus, with some notable exceptions including alcohol, which is uniquely rapidly absorbed after oral administration, abused drugs typically are administered by smoking and intravenous injecting, ADVANCE \u 3 8ADVANCE \d 3  while medicines are rarely used by these routes of administration.

Folk remedies have an honorable history of being the source of several important medicines.  Beginning in the 19th century, modern chemistry isolated chemicals from folk remedies, often modifying them and then using them in medicines for specific disorders.  In the 20th century synthetic analogues were developed from chemicals in some folk medicines.  These synthetic chemicals had therapeutic profiles that improved on the original, plant-based chemicals.  This has been the story for both the opium poppy and the coca bush.  In the 19th century their medically important chemicals were identified -- morphine and codeine from the poppy and cocaine from the coca bush.  In the 20th century synthetic alternatives were developed which largely (but not totally) replaced the chemicals found in the earlier folk remedies.ADVANCE \u 3 9ADVANCE \d 3   In both cases -- the opium poppy and the coca leaf -- there is little current use for the original plant product and no vocal political force advocating return to the natural, plant form of the folk remedy.

Marijuana never achieved the widespread medical use that morphine and codeine achieved nor the historic role of cocaine, particularly as a local anesthetic.  Outside of a few places in Asia, marijuana was not widely used in the 19th century either as an intoxicant or for medicinal purposes, so it excited relatively little interest, especially compared to alcohol, morphine, and cocaine, which were seen at the end of the 19th century as "the three scourges of mankind."ADVANCE \u 3 5ADVANCE \d 3   When heroin was synthesized by adding two acetyl groups to the opium poppy's morphine molecule, it was introduced as an over-the-counter remedy for many common problems by the Bayer Company in 1898.  Heroin joined cocaine to become the two premier drugs of abuse in Europe and the United States, and later around the world.

Marijuana smoke was studied using modern scientific techniques for the first time in the late 1960s and then only because it was so widely used as an illegal drug.  At the end of that decade, delta-9 tetrahydrocannabinol (THC) was isolated and identified as the primary intoxicant in marijuana smoke.  This same research found that the marijuana plant contained about 420 chemicals and that marijuana smoke contained over 2000 chemicals, many of which were known to be toxic and even carcinogenic.  Sixty-one of these chemicals are unique to the marijuana plant.  The cannabinoid receptor was identified in the brain and cloned in the 1990s.ADVANCE \u 3 9

ADVANCE \d 3 In November of 1975, while I was the Director, NIDA supported a scientific meeting in Pacific Grove, California to report on the therapeutic potential of marijuana.  A distinguished group of medical researchers presented 26 papers.  The following year the proceedings were published in a book edited by Sidney Cohen and Richard Stillman, two scientists who could not be described as antimarijuana.ADVANCE \u 3 13ADVANCE \d 3   It is worth recalling the conclusion which was contained in Dr. Cohen's and Dr. Stillman’s insightful foreword: 


It should not be expected, nor is it anticipated that some cannabinoid will be available commercially in the near future.  The nature of the approval process is such that years elapse between initial testing, however promising, and final approval for marketing.  This is particularly true for a completely new chemical entity, and even more so for one with a checkered reputation.  Cannabis, itself, will never be adopted for medical indications.  It contains dozens of constituents, some of which have undesirable effects.  Delta-9-tetrahydrocannabinol is a possible candidate, but it is more likely that a synthetic analogue, tailored to intensify the desired action and to avoid the undesired ones, will be preferred.ADVANCE \u 3 14

ADVANCE \d 3 The political pressure supporting the medical use of marijuana led in 1985 to the release of synthetic THC, Marinol (dronabinol) in capsule form for oral use.  THC appeared to be of some value in the treatment of the nausea and vomiting following cancer chemotherapy, but the other uses studied in 1975 proved to be of lesser medical interest, including glaucoma, epilepsy, and asthma.

In the past decade pharmaceutical companies have developed new ways to screen literally thousands of specific chemicals (mostly synthetic) for therapeutic uses.  The comparatively short list of chemicals in marijuana smoke has excited little interest among medical researchers or in pharmaceutical companies, except for a small group whose primary interest is to find medical uses for marijuana smoke as a way of legitimizing nonmedical marijuana use.  They doggedly pursue not these unique chemicals but marijuana smoke, seeking support for “medical” uses of marijuana smoke, despite its known toxicity.ADVANCE \u 3 15,16ADVANCE \d 3 
Where We Are Now 

Medical marijuana was ignited as a major national issue in 1996 by the unprecedented victory of voter initiatives in Arizona and California supporting use of marijuana (and in Arizona, other currently illegal drugs) for almost any illnesses.  This victory for the marijuana legalization proponents was fueled by a flood of new money from billionaire George Soros and others seeking to blunt the effects of drug-free policies.  For reasons of practical politics they had decided to eschew the vulnerable “L” word — “Legalization” — and focus their efforts on “harm reduction,” particularly needle exchanges (to curb the spread of HIV infection) and medical marijuana.

The Clinton Administration and the National Institutes of Health (NIH), maintaining support for the drug-free standard for illegal drugs and opposing medical marijuana on scientific, not policy grounds, as had all administrations of both parties since 1971, was caught off guard by the successes of the initiatives in Arizona and California.  Administration leaders, stung by the unfounded charge that they were blocking research into the therapeutic effects of marijuana, backtracked to the position of the early 1970s and hastily initiated new studies of the therapeutic potentials of marijuana.  This occurred despite the fact that NIDA had received no applications for research on marijuana's medical uses for more than a decade.  The federal government also asked the Institute of Medicine-National Academy of Sciences (IOM-NAS) to undertake a thorough study of the therapeutic value of marijuana and its chemical components.  This comprehensive report, titled "Medical Use of Marijuana:  Assessment of the Science Base," is due to be released in early 1999.

If the supporters of medical marijuana sought to have marijuana treated the way folk remedy peers opium and coca are treated in modern medical practice, they would have been satisfied by the 1985 approval of THC, which put the active chemical in marijuana smoke on the same basis in medicine as the active chemicals in the opium poppy and the coca leaf.ADVANCE \u 3 9ADVANCE \d 3   It is primarily the political muscle of the marijuana legalization proponents that today creates the motivation to do additional research on marijuana smoke.

The medical applications of THC and smoked marijuana were recently reviewed.ADVANCE \u 3 17ADVANCE \d 3  Voth and Schwartz reviewed over 6,000 studies published between 1975 and 1996 and concluded that the literature suggests that pure THC is useful for nausea associated with cancer chemotherapy and that it may be useful in low doses for appetite stimulation in patients with the AIDS wasting syndrome.  Both marijuana and pure THC may have toxic effects, and the therapeutic benefits of these substances must be carefully weighed against these effects.

Here is the conclusion of the most recent (1996) edition of the standard textbook on pharmacology, Goodman & Gilman's The Pharmacological Basis of Therapeutics, on medical marijuana:


Several medicinal effects of marijuana have been described.  These include antinausea effects that have been applied to the side effects of anticancer chemotherapy, muscle relaxing effects, anticonvulsant effects, and reduction of intraocular pressure for the treatment of glaucoma.  These medical benefits come at the cost of the psychoactive effects that often impair normal activities.  Thus, there is no clear advantage of marijuana over conventional treatments for any of these indications.  With the cloning of cannabinoid receptors and the discovery of an endogenous ligand, it is hoped that medicines can be developed that will target specific therapeutic effects without the undesirable properties of marijuana.ADVANCE \u 3 18

ADVANCE \d 3 This sensible, nonpolitical conclusion, coming after thousands of scientific studies of marijuana and its chemical constituents, strongly echoes the conclusions written by Sidney Cohen 20 years earlier.ADVANCE \u 3 14

ADVANCE \d 3 The more interesting scientific and political point from both of these statements is that if any chemicals from marijuana smoke were found to successfully treat any specific illnesses, then those chemicals or, more likely, synthetic analogues, would be used in a purified form under a physician's prescription.  That would require no change in current laws or research procedures.  It would only require that the chemicals pass muster at the U.S. Food and Drug Administration (FDA) as safe and effective, like any other chemicals to be used as medicines.  Such a use of marijuana-based chemicals would be comfortably part of the social contract on drug use that has characterized the United States experience with addictive drugs throughout the 20th century.  The experience with morphine and cocaine stands as a good model for marijuana chemicals.  Both morphine and cocaine are available today for physicians to prescribe as they see fit and to study in scientific research.   Both are Schedule II drugs, reflecting their substantial abuse potential.  Synthetic THC is similarly classified in the CSA.ADVANCE \u 3 19ADVANCE \d 3 
Why is that fate disturbing for the marijuana legalization proponents?  Why is there no compassionate interest group pushing for wider use of opium or coca leaves in medicine?  The current fate of the chemicals in marijuana smoke as medicines is entirely acceptable to the most zealous drug-free advocates.  They have not only raised no objections to the use of Marinol, but they are the chief supporters of medical uses of synthetic THC.ADVANCE \u 3 6ADVANCE \d 3 
There is one explanation for the strident insistence of marijuana legalization proponents that only smoked marijuana will do as a "medicine."  They appear to be determined to have sick medical patients smoking marijuana in the public eye.  They want that  outcome because that act legitimizes the use of marijuana by changing the common public perception of marijuana from a harmful drug to a useful medicine.ADVANCE \u 3 4,20ADVANCE \d 3   

Return to the scientific question asked at the outset of this discussion:  Are there specific illnesses for which unique chemicals found in marijuana smoke offer benefits not found in currently available medicines?  A number of candidate medical problems have been offered for consideration, including nausea and vomiting produced by cancer chemotherapy, wasting in AIDS, spasticity in multiple sclerosis, chronic pain, and several others.  The best-studied application is the treatment of chemotherapy-induced nausea and vomiting.ADVANCE \u 3 21ADVANCE \d 3   None of these disorders has been shown to benefit uniquely from marijuana chemicals, although the first two, nausea and vomiting from chemotherapy and AIDS wasting, may benefit from the use of THC capsules.

It may be that alternative routes of administration for THC need to be developed, including aerosols and suppositories, for specific applications.  THC and other chemicals in marijuana smoke need to be evaluated against other available therapeutic agents.  It is desirable to have experts in the treatment of specific diseases evaluate controlled studies to decide whether marijuana chemicals, THC or others, meet the standard of being not only safe and effective but also better treatments than those that are now available.  

There are useful roles for NIH and IOM-NAS in validating and reinforcing these valuable processes of medicine approval as they are being undermined by the people who insist on medical use of smoked marijuana.  IOM-NAS can also provide a valuable public service by educating the public and policy makers about the importance of modern pharmaceutical research and practice as well as the value of the approval process for medicines.  They could put an end to the politicized confusion over the role of smoke as "medicine" the way the study at the Sloan-Kettering Institute, funded by NIDA, ended a similar politically based demand for the approval of medical heroin in the United States a decade ago.  That research showed in controlled, double-blind studies that heroin offered no benefits not obtainable in readily available synthetic analgesics.ADVANCE \u 3 22,23ADVANCE \d 3  

One common complaint from the marijuana legalization proponents about the medical preference for THC capsules rather than smoked marijuana for medical uses is that "patients" can titrate their doses more effectively by smoking rather than by taking capsules.ADVANCE \u 3 20ADVANCE \d 3   This is a potentially important claim.  There is some analogy in the treatment of severe pain where it has been found that patients who are permitted to titrate their opiate analgesic doses intravenously use less medicine over time and have better control of their pain than patients who are given standard doses of narcotics without patient control.ADVANCE \u 3 9ADVANCE \d 3   When it comes to marijuana use, however, we are dealing with an entirely different medical picture from the typical hospitalized patient terminally ill with cancer.

It is now understood that drug abusers seek brain reward stimulated by self-administration of addicting, or reward-generating, drugs.ADVANCE \u 3 24ADVANCE \d 3   Addicts prefer intravenous and smoking routes of administration (rather than oral administration) because the spiking blood levels produced in these ways are more effective at releasing dopamine in the brain's pleasure centers.  Abundant research and clinical practice show that alcoholics and drug addicts react differently to addicting drugs than do nonaddicted subjects.  It is also clear that brain reward produces not only positive reward (euphoria) but also negative reward (relief of distress of all kinds, mental as well as physical).  It is likely that the self-administration of marijuana smoke produces some, or all, of its purported therapeutic benefits through this nonspecific reward mechanism which it shares with all addicting drugs, from alcohol to heroin.

Such "medical" effects of smoked marijuana as opposed to oral THC use may be primarily seen in people with current or past histories of addictive disease.  The recent medical experience with Marinol shows that, although patients with histories of addiction can tolerate the psychoactive effects of this drug, many patients who lack a history of addiction find these effects strongly aversive.  This same distinction between the reactions of addicts and nonaddicts is seen with other controlled substances, particularly when used in higher doses outside of hospitals, as most alcoholics and drug abusers use controlled (addicting) substances.  The experience in California after Proposition 215 shows that almost all of the people using marijuana under this arrangement are not hospitalized terminally ill cancer patients but people who enjoy smoking marijuana in nonmedical settings.  It has been claimed by Proposition 215's author that all marijuana use is medical in the sense that marijuana is smoked to relieve some sort of distress.

The drug-free movement would not be troubled by a finding of therapeutic benefit from a chemical in marijuana smoke, any more than they have been troubled by the medical availability of morphine and cocaine.  If, on the other hand, scientists were to conclude that self-administration of burning marijuana leaves was the best form of treatment for some illnesses or, even more remarkably, that smoked marijuana should be available to anyone for any reason whatsoever, even without a specific physician's prescription, as a modern folk remedy, then I suspect that this finding would be mistrusted as having been influenced not by science but by political forces.

All those who favor medicalization of smoked marijuana are not disguised legalizers.  Some are genuinely compassionate about the suffering of seriously ill people for whom modern medicine has relatively little to offer.  It may be that smoked marijuana offers comfort to some suffering patients.  Smoked marijuana can be studied alongside a variety of other approaches to helping these patients.  While it seems probable that whatever benefits smoked marijuana may offer are matched by other substances which produce brain reward and that such benefits primarily will be found among people with histories of current or past addiction to alcohol and other drugs, is certainly a place for serious research.  Compassion is to be valued, but it should not cloud careful study since there is a long and troubling history in medicine of adopting “treatments” for the hopelessly ill which only make their plight worse.

Where Should We Go From Here?


The medical marijuana debate raises an important parallel issue in modern medicine, the role of unregulated “alternative medicines,” many of which are herbal, the most common form of medicines prior to the 20th century.  The risks of returning to the use of unregulated biologically active herbal remedies was insightfully reviewed in a recent editorial in the New England Journal of Medicine.ADVANCE \u 3 25ADVANCE \d 3  While doubt may persist about the potential hazards of some botanicals, there is no doubt about the toxicity of smoked marijuana.ADVANCE \u 3 26ADVANCE \d 3 
The political support for taxpayers' underwriting of the study of the medical potentials of marijuana smoke, as well as of specific chemicals in marijuana smoke, is now too strong to resist.  The coming flood of federal research money will create an industry of marijuana research which can confidently be predicted to produce calls for ever-more money to do research that would not be supported on purely scientific grounds.  After the federal government's political humiliation in Arizona and California in 1996, medical marijuana research will enjoy generous, politically motivated governmental support.

A far better standard than political fashion when it comes to medical marijuana research would be for the government to insure that researchers and pharmaceutical companies are given freedom to pursue specific chemicals in marijuana smoke, and even marijuana smoke itself, in the treatment of any illness whatsoever.  The Drug Enforcement Administration (DEA), the FDA, and NIDA -- with the visible support of IOM-NAS -- should all reinforce their commitment to making such research possible in accordance with the Controlled Substances Act and other applicable drug laws.  This research should meet the standards of "currently accepted medical use" detailed in 1988 in the U.S. Court of Appeals for the District of Columbia when they rejected the marijuana legalization proponents' appeal of DEA's placement of marijuana in Schedule I (e.g., a drug with high abuse potential and no currently accepted medical use).ADVANCE \u 3 27ADVANCE \d 3   Research into smoked marijuana as a medicine needs to address the effects of second-hand marijuana smoke on family members and others who are around marijuana smokers.

Research applications to study marijuana chemicals as medicines should go through the same procedures for possible governmental and private funding as other biomedical research applications.  Decisions should be made entirely on the basis of scientific merit and the potential humanitarian benefits, without political pressure one way or the other.  That standard was the reality prior to 1996 when few, if any, studies of medical marijuana were proposed and fewer still were approved, not for political reasons but for lack of both interest of potential researchers and scientific merit.  The rewards of the rich medical marketplace are sufficient stimulation for pharmaceutical companies and medical researchers to consider marijuana smoke's chemicals or synthetic analogues, along with the limitless range of other chemicals which may have medical value.

Such a fair and objective approach to government-sponsored research is far preferable to the current rigging of funding to underwrite marijuana projects that do not meet usual medical research standards.  Although such a level research playing field is preferable, today it is politically unacceptable.  The marijuana legalization proponents complain bitterly about political interference with medical research decisions while the reality is that it is only their political strength that is getting them the governmental research money they want to study marijuana smoke as a medicine.

Whatever the basis for the new round of research spending on medical marijuana, let the best interests of sick people -- the same standards that are met by all other modern medicines -- be the standard by which results of this research are evaluated.

Applying that standard, it is hard to imagine that science or compassion will support burning leaves as medicine.  This was the conclusion of distinguished and dispassionate Sidney Cohen more than 20 years ago.

The IOM-NAS study and the firm hand and the clear eyes of the National Institutes of Health can insure that science and compassion are the standards applied to this new round of federally-funded research, rather than politically-motivated pseudoscience.  The most ardent drug-free advocates ask for nothing more than that when it comes to consideration of smoked marijuana as a modern medicine.  Vigorous application of that standard will have a beneficial effect on the currently politicized and mistrustful climate surrounding medical marijuana in the United States where the smoke has definitely obscured the light, especially for the last few years.
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