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A Kansas pot field. Potency varies from plant to plant and country to country.

MARIJUANA

Research and the law

In the relations between science and Government, it is the role of
research to provide the insights into natural processes that legislators and
administrators need in the shaping of national programs.

Once the basic research has been done, the search among known facts
for appropriate avenues of approach may be relatively easy. But there are
subjects about which little or no valid research has been done and few
hard facts are available, but which involve such pressing social issues
that national leaders must turn to science for guidelines.

Marijuana is such a subject. It is tied in the public—and legislative—
mind to the alienation of a generation, opposition to national domestic and
military policies and the outbreaks of violent dissent that appear to defy
explanation in conventional terms. It is a focus of increasing social concern.

Unfortunately, in light of the intensity of the search, the appeal to
science for answers at this time is a fruitless one.

Marijuana is not a subject about which a good deal of research has been
done. Unlike cigarette smoking, it cannot be approached by way of a
Surgeon General’s report, sweeping up a vast body of knowledge and
pointing the way to an intelligent public policy.

Research is only starting, and answers are only beginning to evolve.

It is significant, then, that the original, repressive tendency of the Nixon
Administration in relation to marijuana has been tempered by the concern
of scientists and others for a less punitive approach.

And it is equally significant that the legislation presently proposed (SN:
10/25, p. 371), already approved by the Senate Committee on the Judiciary
and expected to be enacted early in the current session of Congress, con-
tains a provision empowering the Government to change its mind.

While differentiating marijuana from heroin, the bill contains a provision
cnabling the U. S. Attorney General to reclassify the drug later, as informa-
tion about it is developed.

At the same time, the determination of Federal officials to develop the
information they need to deal intelligently with marijuana is taking the
route of increased support of research.

The article that begins on this page explores the pharmacological and
biochemical research growing out of the current concern over marijuana
and the insights that are beginning to develop. In a subsequent issue, the
editors of SCIENCE NEws will deal similarly with the level and nature of
the social and behavioral research also being stimulated.
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Pot facing
stringent
scientific

. examination

by Barbara J. Culliton

To cool the heated controversy that
surrounds marijuana, parents, Congress-
men and even the medical community
are calling for some definitive word on
the pros and cons. What is wanted is
something in the nature of the Surgeon
General’s 1964 report on smoking,
which laid out the hazards in exhaustive
detail. Immediate action is being
demanded.

In the Senate, Peter H. Dominick
(R—Colo.) has already introduced a
bill requiring an annual report to Con-
gress on the current status of biomedi-
cal knowledge, including recommended
legislation. In the House, Rep. William
E. Minshall (R—Ohio) has proposed a
similar bill.

It is an ambitious demand.

Progress reports on marijuana re-
search are possible. The definitive bio-
medical statement the proposals seek is
not. Not enough is known yet (SN:
9/27, p. 263).

For all that has been said and written
on marijuana, little is founded on a firm
scientific base. In spite of man’s long
history of pot smoking—records of its
use date at least to 2737 B.C. when it
was listed in the herbal compendium of
the Chinese Emperor Shen Nung—the
chemistry and pharmacology of the ac-
tive ingredients of the cannabis plant
have attracted only slight research at-
tention. Fact and folklore regarding its
effects remain to this day virtually in-
separable.

But distinctions are in the offing. In
the face of prevailing concern over the
mushrooming use of pot in the United
States, and its possible medical and so-
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The first con-
certed effort at
defining the bio-
logical effects of
natural and syn-
thetic marijuana
is under way with
Federal support

cial consequences, marijuana research is
being approached with an unprece-
dented sense of urgency. Dr. Stanley
Yolles, director of the National Insti-
tute of Mental Health, has promised
Congress answers within two years.
While not all marijuana researchers
share his optimism, virtually everyone
involved concedes that there is enor-
mous pressure to get things moving
and come up with data soon.

To this end the Government, through
the NIMH, has invested nearly $10 mil-
lion. As of April, 67 projects in the
biological, social and psychological sci-
cnces were approved for funding,
though most are only now getting
under way.

The delay, and the flaw in what pre-
vious work there is, rests with the lack
of good marijuana for study. The es-
sence of an experiment is the repro-
ducibility of its results. Until last fall,
this was virtually impossible because no
two scientists could be sure they were
testing the same chemical.

By and large, tests have been made
with material extracted from marijuana
confiscated by the Federal Bureau of
Narcotics. Because methods of extract-
ing pure chemicals from the raw plant
are not standardized, and because the
quality of chemicals varies from plant
to plant, comparisons of various results
have been relatively meaningless. For-
eign data, too, have little applicability
because European and Asian marijuana
is generally more potent than its
counterpart from crops grown in the
United States.

To eliminate this deficiency, two
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Investigators will
compare the ef-
fects of natural
marijuana  from
the cannabis plant
(center) with syn-
thetic THC (top).

NIMH
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types of projects were initiated. At the
University of Mississippi, where scien-
tists have $115,000 in NIMH money,
marijuana is being grown. Comparative
studies will be made of plants from
various parts of the world in an effort
to define the chemical characteristics of
cannabis compounds and to determine
relative degrees of potency.

Standardized crops are also being
developed. “Only now,” says Missis-
sippi’s Dr. Coy Waller, “are batches of
drug from these plants becoming avail-
able.” They will be released to investi-
gators through a special NIMH panel
that meets every three months.

The second line of attack focuses
on the preparation in the laboratory
of two of the active constituents from
the female cannabis plant—delta 9-THC
(tetrahydrocannabinol) and delta 8-
THC. In nature the former appears to
be the primary active ingredient, since
only very low levels of the delta 8-THC
molecule have been isolated from
cannabis. Contracts for the THC syn-
thesis have been issued to the Arthur
D. Little Co. in Cambridge, Mass.

Synthesis of crude THC is relatively
simple. As one chemist puts it, “You
can make it in the bathtub.” But pro-
ducing the large quantities of pure
delta 8-THC and delta 9-tHC for re-
search in animals and for clinical study
is another matter. According to Dr.
Harry Pars, Arthur D. Little chemists
have spent a year ironing out problems
in the synthetic process, which involves
the same requirements for quality con-
trol and large-scale production that
major drug houses face.

Supported by NIMH contracts of ap-
proximately $150,000, the company
will make about 2.5 kilograms each of
delta 8-THC and delta 9-THC, to be re-
leased only through the NIMH.

“At this point,” Dr. Pars says, “we
have produced more than half of the
total amount. The delta 8 is 98 percent
pure or better and we believe we can
approach that purity with the delta 9,
which is about 90 percent pure now.”
The current supply should meet re-
search needs in laboratory animals for
a couple of years, since doses used are
relatively small. A marijuana cigarette
containing 500 milligrams of material
would be at most one to two percent
delta 9-THC.

Pure THC. made from ingredients
that chemical and drug companies are
becoming increasingly careful about
selling, is a highly viscous material that
looks like dark molasses. Highly in-
soluble in water, it must be mixed with
a solvent for injection and is not well
absorbed when taken orally. It appears
to degrade or decompose with time, and
is best handled by sealing it under
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nitrogen and storing it at lower than
room temperatures.

In another project. at the Research
Triangle Institute in North Carolina,
chemists are concentrating on the syn-
thesis of radiolabeled delta 8-THC and
delta 9-THC. They plan to produce up
to five grams under an $85,000 con-
tract, also from NIMH. At the same
time they are working to perfect meth-
ods of extracting red oil from mari-
juana plant material confiscated by the
Narcotics Bureau, as a guide to extract-
ing standardized compounds from
freshly grown plants. “Red oil,” says
Dr. Munroe Wall, director of the chem-
istry and life sciences division, “is a
semi-pure concentrate, a dark reddish-
brown in color, which can be obtained
in large amounts and is representative
of the whole plant. About 20 percent
of red oil concentrates is delta 9-THC.”

With these materials in hand, scien-
tists are turning to basic studies in the
pharmacology, toxicology and biochem-
istry of marijuana. First in animal
studies and then in man, they are com-
paring the natural and synthetic com-
pounds, cxamining the nature and ef-
fects of components in the natural
material other than THC, and studying
the fate of all of them in the body.

Dr. Wall and his co-workers, for
example, plan long-term toxicity studies
with red oil and will use radiolabeled
THC in studies of metabolism and bio-
logical distribution.

Though studies are just beginning,
some information is available. In one
case, for instance, he finds that fatty
acids are associated with delta 9-THC in
some extracts. “This may not be typical
of all natural marijuana,” he says, “but
it is true of material confiscated from
Mexico.” In a second Research Tri-
angle project aimed at determining
where the drug goes in the body and
how it is handled, there is preliminary
evidence identifying one of the metabo-
lites or breakdown products of THC.
“Now we want to see if this metabolite
has biological activity or toxicity,” he
says.

Limited studies of THC in mice at the
University of Chicago have yielded
some data about its effects on brain
chemicals, though, Dr. Richard A.
Lovell asserts, “It is far too early to
draw any conclusions from our work
about marijuana’s effects on behavior.”
THC clearly releases behavior-affecting
catecholamines into the blood, but ex-
planations of its metabolism in the
brain await further experiments.

Other researchers also have pre-
liminary data. Says Dr. Robert Schlant
of Emory University in Atlanta, “There
is reasonably good evidence that mari-
juana causes tachycardia (a rapid beat-
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Research Triangle Institute
Dr. Wall extracts red oil fractions.

ing of the heart) but the mechanism is
unknown.” Now awaiting his supplies
of THC, he expects to explore this phe-
nomenon in animal studies by sewing
gauges to the surface of dogs’ hearts
and then injecting THC to measure its
effects.

Also awaiting supplies of THC is Dr.
Eugene Boyd of the University of
Rochester. He intends to conduct ex-
periments with squirrel monkeys to
trace the pathways THC follows to the
sensory areas of the brain, in an effort
to determine its effects on perception.

At the University of Mississippi, Dr.
Henry Pace is beginning animal studies
of marijuana’s possible teratogenic ef-
fects—there is some evidence it crosses
the placenta and enters the fetus—and
in Massachusetts, at the Worcester
Foundation for Experimental Biology,
Dr. Sumner Burstein is using radio-
labeled THC in rabbits to examine
metabolism (SN: 9/27, p. 263). His
work, like that of Dr. Wall, indicates a
THC metabolite may be an active com-
ponent.

When these and similar projects
show results, it will be possible to de-
scribe marijuana with greater preci-
sion. At present, the most one can
say about it with reasonable certainty
is that it is not addictive in the way
narcotics are—that is, it does not lead
to physical dependence characterized
by withdrawal symptoms—and that its
possession by anyone other than an
approved researcher is illegal.

Research into the chemistry and
pharmacology of marijuana is not all
designed to fill gaps in existing knowl-
edge. Some scientists are directing their
attention to possible therapeutic uses
of synthetic drugs that resemble THC.
Chemically, THC is not like any other
known class of compounds. Unlike
most compounds derived from plant
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extracts and active in the central nerv-
ous system, THC contains no nitrogen.
According to pharmacologist Dr. Louis
S. Harris of the University of North
Carolina at Chapel Hill, classic drug-
study tests are not always applicable to
THC. And, he says, though its mode of
action is not fully known, it exhibits
“a mix of both stimulatory and depres-
sant activity on the central nervous sys-
tem.”

In projects during the last few years,
Arthur D. Little chemists have synthe-
sized a number of new classes of com-
pounds that are molecularly like THC
but which, Dr. Pars stresses, are not
marijuana.

“THC has not been carefully studied
heretofore for its effects as a potential
drug,” he states. Nevertheless, com-
pounds synthetically derived with its
molecular structure in mind may be
useful.

He lists three areas in which chemi-
cal and animal experiments are under
way:

® Analgesia: Some of the new com-
pounds exhibit definite effects in some
of the animal procedures designed to
screen and evaluate pain-relieving
drugs. These new agents appear to be
similar to mild mood elevators as well
as to analgesics, and this combination
could make them unique and potentially
useful drugs.

® Blood pressure reduction: Some
scientists postulate a form of hyper-
tension that is related to environmental
circumstances, unlike forms induced by
organic or physiological changes.
Among the new agents are some that
appear to lower blood pressure by
biological mechanisms at present un-
known but possibly acting through the
central nervous system.

® Psychotherapeutics: Again, pre-
liminary evidence indicates that certain
of the new compounds, in various
pharmacological profiling procedures,
act as antidepressants and antianxiety
drugs by a mechanism unlike those of
available agents.

Considerable animal work remains to
be done on these agents before it will be
possible to define their therapeutic ac-
tivity with precision, and it may be a
matter of a few years before they can
be candidates for the necessary initial
trials in man.

The extent to which laws and atti-
tudes to marijuana will be affected by
the outcome of scientific investigation
remains to be seen, but researchers
contend that without the body of infor-
mation they are accumulating there
will be no possibility of reaching ra-
tional positions. The present situation,
they agree, is founded simply on ignor-
ance. (]

january 24, 1970

NOW, your journals can become an at-
tractive permanent part of your pro-
fessional library. These famous Jesse

Jones volume files, especially de-
signed to keep your copies orderly,
readily accessible for future refer-
ence—guard against soiling, tearing,
wear or misplacement of copies.
These durable files will support 150
Ibs. Looks and feels like leather and
is washable, The 23-carat gold letter-
ing makes it a fit companion for the
most costly binding.

Reasonably priced, too. Only $3.50, 3
for $10.00. Satisfaction uncondition-
ally guaranteed or your money back.

JESSE JONES BOX CORP (Since 1843)
Department SN — Philadelphia, Pa. 19141

Explore the challenge
of the space age . . .

... MODEL ROCKETS

Not toys, but real flying models
from which space science principles
can be learned.

In the Estes program
of rocketry, learning
comes by doing. It is
on exciting and re-
warding way to under-
stond design ond flight
characteristics of our
nation's mighty rockets.
Great for science
fair projects.

STARTER KIT
SPECIAL OFFERS
DSK-20. . . .T $2.00

Includes high flying Alpha kit, 2 engines,

design manual, easy-to-follow instructions.
DSGCP0 . $7.00

Same as above plus louncher with batteries.

128 page rocket catalog (free with order) . . .25¢

ESTES INDUSTRIES, Dept. 35

Penrose, Colo. 81240

SCIENCE EXPLORING FOR BOYS ages 11-15
at SPRUCE MOUNTAIN CAMP, Bryant Pond,
Maine. Field, mountain, canoe trips, Ham
radio, photography, plants, animals, astron-
omy, weather, geology, ecology. Mt. Katahdin
outpost camp. Exciting concept of science
recreation. Staff inquiries invited. Catalog:
William T. Harty, 12 Highland St., West Med-
way, Mass. 02053.

“*They laughed
when I wound up
my Monaco

Shaver...

hat’s likely to happen to you when you first use

the MONACO in front of anyone. A wind-up shaver
may seem a plaything. Or at best an emergency
type of shaver (because it needs no cords or batter-
ies). After all, how can a hand-cranked shaver rotate
fast enough to do a clean and close job? And how
many times do you have to wind the darn thing to
finish one shave?

One answer at a time: The three-blade shaving head
revolves at such a fast clip that it actually gives
you seventy-two th d cutting strokes a mi !
Compare that to your $30 TurboDeluxe. Now, about
the winding. The palm-shaped body of the MONACO
(named for its birthplace, Monte Carlo) is filled
with a huge mainspring made of the same Swedish
super steel used in the most expensive watch move-
ments. You crank the key just like a movie camera
(about six turns) and the MONACO shaves and
shaves and shaves. From ear to ear; from nose to
neck, without slowing down. Maintains its full shav-
ing speed right to the end—and long enough to do
the complete job. Hard to believe, but really true.

A few more details: The surgical steel blades are so
designed that they are continuously self-sharpening.
You will find that the more you use the MONACO
the sharper and the better it gets. The guard is so
unbelievably thin (5/100 of a millimeter) that pres-
sure is unnecessary. You just touch the shaver on
your face and gently guide it in circular motions.

We could go on. But we don’t expect to sell you
with words. We just want to get you open-minded
enough to tie up $20 for two weeks. We'll give you
that long to put the MONACO to the test. If it dis-
appoints you (if you want to return it for any rea-
son), send it back. Your money will be in the return
mail. Obviously, we have reason to believe that this
won’'t happen and that you will want to keep your
MONACO for the office, club, cabin or in a perma-
nent place in your bathroom cabinet. It's that kind
of a thing. Once you've tried it you won't let it go.
P.S. You not only save the cost of an electric motor,
but you save the cost of repairing it. The money
that it leaves in your pocket; the dependability;
the good, fast, clean shaves that you'll get—they'll
give you the last laugh.

Please send me the following: SNO117
] MONACO SHAVER— STANDARD MODEL $19.95

[J MONACO SHAVER— MODEL ANATOMIQUE
shaver housed in
transparent case $21.95

$ 495

[J SPECIAL TRIMMING HEAD (optional)
[J EXTRA REGULAR SHAVING HEAD (spare) $ 3.95

My check, plus $1 for post. & ins. enclosed. Calif.
resid’s add 5% tax. Parts & workmanship guaran-
teed 1 year. Return in 2 weeks if not delighted.

Name
Address.

Zip

| ]
584 Washington St.
San Francisco, 94111
(415) 981-5688
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