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FOREWORD 

The debate concerning the effects of marihuana has involved dis
cussion by experts and laymen alike throughout the country. The 
Subcommittee on Alcoholism and Narcotics of the Senate Committee 
on Labor and Public Welfare, which is charged with the preliminary 
handling of reports and legislation in the drug abuse field, is deeply 
interested in tIllS question. 

This document "Marihuana and Health, Second Annual Report to 
Congress from the Secretary of Health, Education, and Welfare," 
which has been transmitted to the Congress anclreferred to this Com
mittee provides much useful information about this controversial drug 
to our citizens for their education and enlightenment. It will, of course, 
be of great. interest to Members of Congress and to state and local 
officials who are charged with making and recommending public 
policy concerning t.he use of marihuana. 

This second report is timely and useful and I am pleased to make 
it available for distribution. It does not, however, necessarily reflect 
the views of the members of the committee. 

HARRISON A. WILLIAIIIS, Jr., 
Ohai?'1nan, O(mwnittee on Labor and Publio Welfare. 
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LETTER OF TRANSMITTAL 

U. S. SENATE, 
CO:l\fl\UTTEE ON LABOR AND PUBLIO WELFARE, 

Washington, D.O., M aroh 27, 191~. 
Hon. HARRlRO)," A. 'WILLIAMS, Jr., 
Ohai1'man, Oommittee on Lab01' and Publio Welfare, New Senate 

OffioeBuilding, Washington, D.O. 
DEAR MR. CHAIRl\IAN: Present figures indicate that approximately 

24 million Americans have had some ,experience with marihuana; the 
use of this substance is clearly widespread, especially among our 
young people. 

As you know, this is the second annual report by the Secretary of 
Health, Education, and Welfare on Marihuana and Health. It con
tall.lS the most recent findings on the health consequences of the use 
of marihuana and whatever recommendations for further research the 
Secretary deemed appropriate. It is my hope that this report will 
prove to be a useful tool in the public debate on this issue by serving 
to educate and inform the public on the question of marihuana. Con
sequently, I am pleased to ,transmit lIfmihuana and Healtlt, Seoond 
Annual Rep01't to Oongre88 from the Seoretary of Health, Eduoa
tion, and Welfare to you and to recommend its distribution by the 
Committee. 

Sincerely, 
HAROLD E. HUGHES, 

Ohai'l"rnan, Suboommittee on Aloolwli8m and N arooti08. 
(V) 



LETTER OF TRANSMITTAL 

THE SECRETARY OF lliAL'l'II, EDUCATION, AND WELFARE, 
Washington, D.O., Februa1'Y 11, 19713. 

Hon. Spmo T. AGNEW, 
President of the Senate, 
lVashington, D.O. 

DEAR MR. PRESIDENT: I am pleased to send you the enclosed second 
annual Marihuana and Health report, as required by Title V of Public 
Law 91-296. You will note that we now have a better picture of the 
extent of usage in the United States, but that it is still not possible 
to offer firm conclusions on the risks which such usage entails. 

Under this Act, I am required to submit to you such recommenda
tions for legislation as I deem appropriate. In connection with this 
report, I have no legislative recommendations. 

Sincerely, 

(YII) 

ELLIOT L. RICI-IARDSON, 
Seoreta1'Y. 
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INTRODUCTION 

This marks the second in a series of reports prepared in accordance 
with the "Marihuana and Health Reporting Act" (Title V of P.L. 
91-296). Under this act the Secretary of Health, Education and Wel
fare has the responsibility to submit annual reports to the Congress 
on the health consequences of marihuana use. "Health consequences" 
for the pur'poses of this report include not only the effects of the drug 
on the mdlvidual's physical and psychological health, but also the 
effects of call11abis use on the society. 

Our knowledge of marihuana has significantly increased during the 
past year. A serious problem in evaluating research in a SOCilLlly con
troversial area such as this is the ever present temptation for many 
to overgeneralize far beyond what the research wan-ants. Each new 
finding IS eagerly sought after and the limitations of any single study 
are too often overlooked. . 

There are two important difficulties in the interpretation of mu:ch 
drug research. One is that drugs as hlVestigated in the laboratory are 
not used under the same conditions as are to be found in illicit social 
use. Under more typical use conditions marihuana may be used along 
with other drugs and the social context of use may profoundly alter 
the individual's response. ·When cannabis use is studied in cultures that 
are different in many ways from our own, the implications of use may 
be quite different from that in American society. For example, the per
formance demands made by an agrarian society like that of rural 
Jamaica are quite different from those made by a modern, industrial 
society. 

Each of the various research approaches has both advantages and 
. disadvantages. The limitations of each is to some extent compensated 
,for by the strengths of the others. ·When the observations derived from 
clinical observations, systematic laboratory research and cross-cultural 
observation all converge toward a common conclusion, we can have far 
greater confidence than that possible based on a single study. 

The dilemma posed by present and future marihuana use in our 
society can only partially be resolved by scientific evidence. The issues 
profoundly involve questions of values, social custom, legal controlR 
and our often inconsistent view of recreational drug use including that 
of alcohol and tobacco. These larger issues are appropriately the con
cern of all segments of society and are currently being considered by 
many other groups including a Presidential Commission. 'iVe have 
attempted throughout the report to limit ourselves to those issues on 
which a scientific judgment is possible leaving examination of other, 
equally important, social, political and economic aspects of use to 
others. 

A major purpose of this report is to serve fLO an up-to-date compen
dium of scientific information bearing on the issue of marihuana am} 
health. In orderto make the report maximally usefill to the technically 
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trained as well as to the layman we have reported findings both tech
nically and, wherever possible, in more everyday language. 

Because of the tendency for many reports to overgeneralize conclu
sions based on single studies, we have attempted to describe carefully 
the strengths and limitations of the work that has been done. ViTith the 
increase in our knowledge of marihuana and its effects we have become 
increasingly capable of better designing research so as to more ade
quately answer the many questions its use poses in American society. 
This year's report emphasizes the more recent finding and their sig
nificance in the light of our past knowledge. 
Source8 of Info'l'1nation 

An lUlUsually wide variety of sources of information have been used 
in the preparation of this report. These have ranged from published 
and unpublished reports from :5cientists to information supplied about 
local marihuana use by our embassies abroad. In addition to reports 
from the scientific literature, much of the report is based on formal and 
informal reports from grantees of the National Institute of Mental 
Health and researchers who have been supplied with marihuana and 
related materials by the Institute. They in turn have been generous in 
sharing th"ir often quite preliminary findings with us. 

Reports given at various national and intel'llational symposia and 
conferences on cannabis have been carefully revie"wed. There has been 
extensive discussion with researchers in other parts of the world so as to 
make maximal use of research that is being done abroad as well as 
within our own country. Reports from relevant government commis
sions both here and abroad have been reviewed for scientific content 
and their observations integrated w·ith those of other scientific reports. 
In order to provide at least a partial picture of the di versity of overseas 
use patterns of cannabis an attempt has been made to bring together 
information on such use from many sources. 



SUMMARY 

During the year since submission to the Congress of the first annual 
report on Marihuana and Health our knowledge of this complex issu~ 
has been significantly advanced in almost all aspect..<=;. We have a far 
better picture of the extent of present usage in the United States, 
of the basic nature of the material. Much of the essential basic re-
5earc11 on short-term effects in animal and man has been done. Well 
controlJed studies of more extensive human use in a laboratory setting 
are und~rway and ~wo overseas studies of long-term,. chronic users 
are nearmg completIOn. Nevertheless even as the extent of the prob
lem has grown so has our awareness of its complexity and of the dif
ficulties of studying it. 

In this summary of the second annual report we will attempt to 
describe the present state of our lmowledge, to summarize the progress 
made in the past year and to again translate the disparate and neces
sarily technical data into as reasollltble an answer as possible to the 
question: 1Vhat are the health implications of mariluuUla use for the 
.t.\..merican people? 

Despite the advances of the past year any simple answer to tlus 
disarmingly simple question is not lil{Cly to be possible now or in the 
llear future. It is increasingly apparent that any satisfactory answer 
will have to take into account the many contexts of use, the purposes 
of use, the age, sex, physical, and psychological characteristics of the 
user, the material, its dosage and frequency of use, the route of use, 
etc. Even in assessing the immediate effects of marihuana on mental 
or phvsical performance it has become increasingly apparent that 
effects· can vary greatly depending on the complexity of the task, the 
expectations of the user, the cultural context of use, user motivation, 
and the stage and level of intoxication of the user. 

EXTENT, PAT1'ERNS: AND SOCIAL CONTEx'r OF USE IN TI-IE UNITED 
STATES 

Much additional data has been gathered with respect to the extent 
of American marihuana use since last reporting. Nationwide studies 
of high school and college level youth have reported preliminary find
ings and there is now data on use in the general population and among 
employed groups. As use in the United States has increased, increasing 
~()phistication is being shown in assessing such use. Researchers are 
going considerably beyond the oversimplified. question, "Have you 
ever used. marihuana?" to inquire into the :fr:equency of. use, the 
leYel of use and the circumstances surrounding use. We are more 
confident that data is reported with reasonable consistency although 
more needs to be done to correlate reported use with actual use. 

There is every indication that use has increased and is very wide
spread. In teenage and young adult groups use is very extensive; in 
some groups as high as 90% lutve used marihuana at some time. Even 

(7) 
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among yOilllg people, however, use is by no means evenly distributed 
in all areas of the country. For example, one national survey reveals 
that among persons 18-29 years old there is three times the percentage 
(over a thIrd of the total age group) who "have used" in the West as 
compared. with the other regions of the country sampled. 

Among a still younger age group, the 12-17 year oIds, a nationwide 
study has indicated that nearly one in four in the West has used the 
drug, a slightly lower percentage in the northeast and more than one 
in ten "have used" in other parts of the c01mtry. It is noteworthy in 
all studies that where the percentage of those who "have ever used" 
is large, so too is the percentage who make regular use of ma,rihuana. 

Based on converging evidence from several recent surveys, we esti
mate the total number in the United States who have ever used mari
Imana to be 15 to 20 million. A very recently released National emn
mission on Marihuana and Drug Abuse survey has estimated that the 
total number at present may well exceed 24 million. Exact figures, of 
course, depend heavily on the date of the survey, the methodology 
employed and the underlying statistical assumptions which are made. 
Estimates may thus be expected to vary considerably from survey to 
survey depending on all these aspects. ""Thile many people experiment 
and do not continue, over half are estimated to use the drug one or 
more times per month. About one in four of those who use that often 
do so three times a week or more. Since users fall heavily into the 
teenpgP j yOlmg adult group, we are talking principally about youth. 
It should be emphasized that even among youth, however, there is con
siderable variation from school to school. High school rates of having 
ever used range from as low as five percent to as high as 90 percent. 

Last year it was noted that one northern California cOlmty t.hat 
might be a bellwether of marihuana use more generally, had experi
enced a leveling off of drug use among high school students during 
the preceding year. The most recent annual survey of student use in 
this county now indicates sizable increases, especially in marilnmna 

. ,use, at all grade levels. About half "had used" at some time in the 
,Veal'. On the senior high level at the time of the survey (late spring, 
1971) a third to a half of those who reported having used manhuana 
in the preceding school year had used it fifty or more times during 
the year. Even .among junior high students in this high-use county, a 
third to a half of the users had done so ten or more times (13-29 per
cent 11ad used at some point in the year) . 

Studies indicate tllat among college students 31 percent had re
ported having used marihuana by 1970. During 1971 this figure in
creased to 44 percent Qf the to'tal col1ege group. Even among four 
medical schools surveyed from Qne in six to seven out of ten students 
had tried marihuana with as many as nearly half in one school cur
rently using. 

Several studies sngp:est, not unexpectedly, that the more psychologi
cally disturbed or socially unstable are more likely to make l'egu~ar, 
heavy use of marihuana. Sclwol drop outs aTe more likely to be usmg 
marihuana as are those from disturbed families. 

While the amount of data on minority group use is small, at least 
one study of Mexican-American youth in California sug-gests that 
among- that group use was no higher than among high school youth 
in California generally. 
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Much remains to be leamed about the relationship of drug use to 
vocational adjustment and job performance. One study c0nducted in 
New York State showed wide variation in the percentage of those in 
various occupations who had made use of marihuana one or more 
times per month. The range was from one in seven sales workers who 
had used to no reported use among the farmers sampled. Among reg
ular users who actually used marihuana on the job, nearly half of 
those who had used and were employed ill sales had smoked at work. 
About a fifth of those users in professional and managerial occupa
tions had done so, but only 3 percent of those users emloyed in service 
and protective work had ever made use of marihuana in the work 
situation. There is no evidence in this study bearing on the issue of 
work effectiveness or industrial safety a.s related to drug use. 

"While heavier marihuana use is clearly associated with the use of 
other drugs as ,veIl-those who use it regularly are far more likely 
than nonusers to have experimented "'ith other illicit drugs-there is 
no evidence that tt}le drug itself "causes" such use. More frequent users 
are likely to find drug use appealing or to spend time with others who 
do so or in settings where other drugs are readily available. Marihuana 
use does not appear to have a causal role in the commission of crimes. 

MARIHUANA USE IN OTHER COUNTRIES 

Oannabis sativa" the plant from which all varieties of cannabis 
from marihuana to hashish are derived, grows and is used throughout 
much of the world. "While use in the English-speaking countries and 
in Europe is typically recreational, much if not most of past and 
present use elsewhere has been as a work adjunct, to relieve fatigue, 
as a form of self medication, as part of folk 'medicine Dnd in associa
tion with religious practices. 

Almost all of the coul1tries of Europe and North Ame11r.a have had 
a marked upsurge of interest in marihuana use-primarily among 
young people. Clear statistical evidence for this is frequently lacking 
but the suryeys that have been done, the increasing amounts of con
fiscated mrutel'ial and the observations of those closely associated with 
youth, all appear to SUppOlt this conclusion. Even countries where 
use is endemic but where it has in the past been limited to certain 
segments of the population have had a recent diffusion to university 
students and other previously non-using youth. 

Generally our information about patterns of use abroad ranges from 
the results of carefully conducted surveys in a very few countries to a 
largely impressionistic picture. In only n, few counties is information 
based on the observations of trained anthropologists. Much needs to be 
learned about use in other cultures and particularly about some of the 
social factors that serve to control its use. For example, in the one 
country in which use and sale is quite legal (Nepal), use of cannabis
especially its indiscriminate use-is appal'ently controlled by the con
servative nature of the society and by pal'ental and community disap
pl'ovn,l. Even in this society, in which indigenous use is well controlled, 
there has been growing concern over the influx of young foreigners 
intent on more indiscrim i nate use. 

In most countries in which cannabis use has had a long history it 
is at least nominally illegal; typically use is associated with the lowest 
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classes and social opprobrium is fl'equently attached to use. In other 
countries in which cannabis has only recently been introduced, the of
ficial stance has varied from relatively permissive to highly punitive. 
The lack of adequate data coupled with the cultural diversity of the 
countries involved precludes auy attempt to evaluate the general effec
tiveness of the 'various approaches to cannabis control cross-cultm'ally. 

TIlE MA'l'ERIAI, AND ANALYTICAT, ME'.rI-IODOLOG~[ 

Again it should be emphasized that what is termed marihuana varies 
. greatly in potency from place to place and from time to time even in 
the same area. That which is sold in the United States is extremely vari
able ranging front psychoactively inert at the one e:A'treme to halluci
nogeic in large doses at the other. The type of marihuana generally 
avaliable in the United States tends to be considerably less potent than 
that found 111 some South American countries and in other parts of the 
world. 

In the past year there has been a greater tendency for Jay as well 
as scientific discussions to take into aCCOtUlt such essential factors as 
potency, frequency of use and quantity in discussing mal'ihuana effects. 
Nevertheles it should again be emphasized that awareness of these as
pects as well as user characteristics is basic to ally thoughtful discus
sion of the drug and its implications. 

"Vhile considerable, progress has been made in the analysis and un
derstanding of cannabis constituents, most of this is of ,prinmry inter
est to the technically trained. A great deal of work is being done in 
order to develop adequate methods for measuring the amount of can
nabis constituents Ot· their metabolites in human body fluids. Thus far 
a simple test analogous to the blood alcohol determination for mari
huana intoxication has eluded us. Encouraging progress is being made, 
however, and it is hoped that such techniques will be forthcoming in tho 
neal' future. 

PRECLINICAL RESEARCH IN ANIl\[ATJS 

Animal research, generally supported by limited clinical observa
tion in humans, has clearly established that the margin of safety with 
cannabis and its synthetic psychoactive ingredient THO (delta-9-tetrn.
hydrocannabinol) is very high. This ,york on the toxicology of the sub
stances has laid the groundwork for the systematic study of. more ex
tondecl periods of carefnllycontrolled adrnlnistration in humans. 

'V"ork in animals has also shown that cannabis anel its original C0Ji

stituents are rapidly transformed in the body into metabolites which 
are persistently present for several days. The implications of this per
sistence are Ullclear although it is possible thn.t these metabolites may 
affect the later use of further amounts of cannabis or interact with other 
drugs taken in presently unknown ,,·ays. It may nlso be that it is the 
metabolites rather than the original drug constituents which are re
sponsible for the drug-'s effects. Improved knowledge of the chemistry 
of these bio-transformntion products may provide the key to a rela
tively simple test of the fact and level of marihuana intoxication. Pel': 
sistence of these products may also permit detection of previous in
toxicntion dn,ys aftet,theinitial event. 

Studies of the distribution of the drng, radioactively labelled, have 
shown that its metabolites tend to concentrate in areas of the brain 
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related to those functions affected by the drug. Despite this gross corre
spondence of drug concentration to brain function, much still remains 
to be learned about the specific mode of action of marihuana. 

TOLlmANCE 

The issue of tolerance to cannabis has been an object of considerable 
discussion. By tolerance is meant a need which develops over a time, as 
a result of repeated use, for increasing quantities of a drug to produce a 
similar effect. Users have frequ~nt1y reported that those who are expe
rienced require smaller amounts of cannabis to achieve the same effect 
than do novices. This so-called "reverse tolerance" is an effect unlike 
t.hat of most other drugs. ",Vhether this revel'se tolerance is based on. 
metabolic and distribution changes after repeated use or is the result of 
a learning process has not yet been determined. 

Reports from countries 'where use is traditional suggest a level of 
use that would be highly unpleasant for the inexperienced user. This 
suggests that tolerance, at least for the effects which are perceived sub
jectIvely as unpleasant, does develop. "Whatever the subjective impres. 
sions of drug effects, it seems clear that experienced marihuana users 
can also tolerate larger doses in the sense that disruption of their per
formance on various intellectual, perceptual and psychomotor tasks 
is Jess than for the inexperienced. 

In animals, for the most part, the evidence is clear that tolerance to 
certain effects of cannabis develops. It has been found in most species 
tested and is large. It is noteworthy, however, tl ·t in animals as well as 
humans tolerance may den-lop for some, aspects of the drug's effects but 
not for others. v'iThatever the ultimate resolution of the tolerance ques
tion, it appears unlikely that in man a degree of tolerance comparable 
to that for opiates will be found. 

EFFEc'rs IN MAN 

Research of the past year has underscored the necessity of taking 
into account multiple aspects of the individual and Lhe drug taking 
situation in evaluating marihuana's effects. These, hlClude such varied 
aspects as the charact.eristics of the material itself, the dose and route 
of administ.ration, the individual's metabolic rate, his prior experience 
with the drug, his set (personal expectations) and the setting in which 
the drug is used. 

'While there is liWe clOllbt that the major psychoactiye ingl'edient in 
marihuana is delta-9-THO, there is still considerable uncertainty re
garding the biologic activity of the many other marihuana constitu
ents. Of the two usual ways in which marilmall'a is consumed by man, 
smoking is by far the more common in the United States. As compared 
to eating the material, smoking rl'sults in considerably more rapid ab
sorption with the onset of effects typically OCCUlTing within a few min
utes. The quantity required for a given 'effect is significantly smaller 
when smoked and since the onset is rapid, the l1ser can moi'e readily 
control the drug's effects than if thl'c drug is eaten. By contrast, when 
consumed orally it may require, fl'om a half to over two hours to feel 
the drug's l'ffpcts which tend to pen,}e later and to persist longer. In 
experimental studies with humans, it has become increasingly ,apparent 
that in tht', use of the synthetic THO t.11l', choice of the substance in 
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which to administer the material orally makes a substantial difference 
in how rapidly and completely the THO itself is :absorbed. 

Experienced users appear to metlabolize the drug more rapidly than 
do less experienced although the exact significance of this is lUlclear. 
It may partially explain the greater sensitivity or "reverse tolerance" 
that users have reported. Much remains to be done to clarify some of 
the implications of cannabis metabolism in man. 

By now the acute effects of marihuana have been generally well 
elucidated. Subjective effects are highly variable partly depending on 
the user's expectations and the setting in which he consumes the drug. 
Experienced users report such subjective effects as: an aw~reness of 
subtlety of meaning in sight and sound and an increasing' vividness .of 
such experiences. Frequently users report enhanced sensations of touch, 
taste and smell. Alteration of time perspective with an apparent slow
ing down of the time sense is almost universally reported. A sense of 
enhanced social aWiareness is often reported with low dosages, but at 
higher levels this is apparently diminished and there may be social 
withdrawal. Although emotional reactions reported by reg'uIar users 
are usually pleMant, one in five experienced users in one study reported 
having at times experienced temporarily overwhelming negative 
feelings. 

Several studies have underscored the critical role of attitude and ex
pectation in determining effects at least at low to moderate dosage 
levels. Sl'1.ch expectations can result in the individual having subjective 
reactions to an inactive material that are similar or identioal'to the 
active drug. 

The two most consistent physiological effects of marihuana continue 
to be an increase in pulse rate and a characteristic reddening of the 
eyes. The latter occurs even with oral dosages indicating that it is not 
primarily the result of smoke irritation. Although marihuana users 
frequently report substantially increased hunger at the time of use, 
there is no evidence that marihuana lowers blood sugar. It may be that 
the effeots on n.ppetite are an indirect result of an enhancement of the 
subjective sense of taste leading in some to increased food consump
tion. 

Neurological correlates of marihuana use seem minimal although 
it is possible that marihuana-induced drowsiness may obscure sman 
drug-related effects on the electroencephalograph. There is some EEG 
evidence that tends to objectively confirm the report of users that they 
have an enhanced ability to if,Tllore outside stimuli while high. 
Eft'ects on Intellectual and Psych01notor Pe1'jol'man(Je 

More recent findings continue to confirm earlier reported observa
tions that acute marihuana intoxication causes a deterioration in in
tellectual and psychomotor performance which is heavily dose-related 
as well as dependent on the complexity of the task. The more complex 
and demandmg the task, the greater is the deterioration in perform
ance. When alcohol and mariliuana are consumed together the decre
ment in pet'fol'mance is greater than when either is used alone. To 
some degree at least, expel'ienced users seem better able to compensate 
for part of the effect of marihuana than do inexperienced users. 

Marihuana clearly has an acute effect on short term memory, a fact 
which has now been confh.'med by many investigators. One exp]ana-
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tion for tIlls impairment is that the drug reduces the ability to con
centrate while intoxicated, preventing the implicit rehearsal that may 
be essential to remembering newly acquired information. 
Driver Perf01'1nance 

Drivel' performance has been of considerable research interest and 
such research is continuing. There is, however, increased reason for 
believing a motorist's performance is significantly impaired by mari
huana intoxication. 

Although initial research suggested relatively slight impairment of 
performance on a driver simulator, more recent work suggests that, 
tllls may not be the case. An increase in time required for braking 
has been reported as has a marked increase in glare recovery time 
which persists for several hours following intoxication. Research on 
driving tasks more closely resembling actual driving conditions is 
going on. Such studies seek to more accurately specify the degree of 
impairment likely under varying conditions. It should be noted that 
the performance of a highly motivated test subject under laboratory 
conditions may be considerably less impaired than that of a drivel' 
functioning under more typical driving conditions. Under usual driv
ing circumstances multiple distractions are common and the drivel' 
may be less motivated. The possibility of a spontaneous recurrence 
of an earlier drug experienc('. (a so-called "flashback"), related to the 
use of marihuana and other hallucinogens and which interfered with 
driving, has been raised by S0111('. case reports. Evidence for the fre
guency of such phenomena in this or other contexts is generally lack
mg. 
Aoute Physioal Toxioity 

Death from an overdose of cannabis is apparcntly extremely rare 
and difficult to confirm. This is consistent ,vith animal datu, 'which 
indicates the margin of safety "'ith cannabis 0[' its synthetic equi valents 
is quite high. Nausea, dizziness and a heavy drugged feeling have been 
l'epoded usually as a result of an inadvertent overdose. There have, 
however, been a number or cases of acute collapse follo"'ing an attempt 
to inject marihuana intravenously or some preparation made from it. 
It is not clear ,vhethel' these ,vcre the result of an acute overdose of 
cannabis constituents 1)el' se or a combination of other factors related 
to the injection process. In vi('.w of the hazards such intravenous use 
se~ms ~spe~iany dangerous. W"hile there has been one case report of 
epIleptlc SeIzures temporally related to marilmann, use, there have been 
other past reports of the efficacy of cannabis is an anti-seizure medica
tion in children. In geneml, it appears that acute toxic physicall'eac
tions to marihuana are relatively rare. 
OMonio Physical Elf'ects 

Frequent, relatively heavy usc of call1utbis is still rather uncommon 
in the United States. Thus, observations on the implications of such 
use are derived from cultul'C's very clifi'el'C'nt from our own. The marked 
differences in diet, living standards inc.1ucling level of medical care and 
in patterns of use make it difficult to apply overseas observations to our 
own domestic situation. Nevertheless, such observations may provide 
valuable clues to the possible implications of American use and when 
combined with the results of other research may be quite valuable. 
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",Vhile respiratory complaints have long been reported as a result of 
cannabis use, it is not always certain to what degree this is the result 
of the drug or the tobacco 'with v,hich it is frequently mixed. In an 
American milihtry sample of heavy hashish smokers complaints of 
bronchitis, asthma, and nose and throat inflammation "'ere common 
and reported to improve upon discontinuing the drug. ",Vhile there 
have been reports of impaired liver function as well, upon closer exam
ination these seemed to be more closely related to alcohol use than to 
cannabis use. 

Blood circulatory difficulties in the legs have been reported in a 
North African sample of users as have arterial changes among some 
young multiple drug users in the United States, but the role of cannabis 
in these is still unclear. 

There has also been a report of slurred speech, staggering gait, hand 
tremors and difficulties in depth perception in a ie,,' adolescent patients, 
but the exact significance is difficult to evaluate since these patients 
'were also using other chugs. 

One of the most serious repOlts is a recent one 'based on some very 
recent British work ,yhich, using radiographic techniques, found eVI
dence of cerebral atrophy in ten young cannabis smokers. Hmvevel', 
some researchers ha,ve questioned where such techniques can be used to 
demonstrate cerebral atrophy. Unfortunately the subjects were mul
tiple drug users, with 8 out of 10 admitting to the use of amphetamines, 
a drug 'which some reports have imp1icated in organic brain changes. 
The comparison group was not altogether appropriate and thus the 
role of cannabis remains uncertain. Because of the seriousness of the 
finding, ho,vever, this "'ork will be followed up by careful animal 
research as well as further clinical studies to explore this serious pos
sibility. The authors themseh'es caution against overinterpretation of 
their work and emphasize the need for additionall'esearch. 

Preliminary findings of a study of 31 male chronic hashish users 
in Greece and of a similarly sized ,Tamaican sample of intensively 
studied cannabis users are noteworthy for the relative absence of 
pathology in these chronic using groups. It should, llOwever, be em
phasis that the samples are small and the data are preliminary. Given 
the small size of the samples, rarer or less obvious consequences of use 
may be missed. Larger scale epidemiological studies of chronic users 
are planned to overcome the limitations of smaller pilot efforts. 

Genetics and Birth Defects 

Among the most serious consequences that might ensue from the use 
of any drug are persistent changes bl the genetic heritage of users 01' 
the production of birth anomalies as a result of drng use by parents. 
The amount of evidence bearing on this question is modest. ""Vhat work 
has been done has founcllittle evidence of chromosomal abnormalities 
in marihuana users as compared to matching llonuser controls. ",7\Tith 
respect to birth defects that might be the result of maternal cannabis 
use during pregnancy, there have been several case reports but it is 
impossible to be certain whether there is a differential rate of such 
defects between nsers and nonusers. It is known that in a.nimals THO 
can cross the placental harrier and enter fetal circulation. Once again 
it must be emphasized that the potential sel'iousness of the, effect makes 
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the use of marihuana (or other drugs) of unlmown potential for pro
ducing birth defects unwise. This is especially true for women during 
their reproductive years. 

Oannabis and Psychiat1'ic Illness 

Any discussion of the relationship of cannabis use to psychiatric 
illness must take into account the formidable difficulties of establish
ing the role of any drug as a causal factor in mental illness. It is typi
cally extremely difficult to separate the role of the drug from the 
many other factors that may playa role in the etiology of a specific 
disorder. In addition, in those countries in which chronic cannabis 
llse is common, epidemiological surveys are virtually nonexistent and 
adequate diagnostic evaluation is more often the exception than the 
rule. As a result, the diagnosis of cannabis psychosis may be used as a 
catchall description for all those with a known history of cannabis 
use who are also emotionally disturbed. Finally, we are aware that 
non-drug factors such as the pre-existing psychological state of the 
user and the circumstances surrounding use can be of fundamental 
importance in determining the user's response to the drug. 

Cannabis psychosis has been used as a diagnosis for many years in 
countries in which cannabis use is traditional. During the nineteenth 
century it was popularly believed in India that marihuana produced 
mental illness. The Indian Hemp Commission, upon learning that such 
a diagnosis was frequently based on the impressions of laymen, did a 
careful analysis of its own and concluded that drug use was a factor in 
no more thail between seven and thirteen percent of admissions to In
dian mental hospitals. In other countries 'estimates of the percentage 
of admissions that are cannabis-related range from 2-3 % in South 
Africa to as high as 17% in Morocco. In most reports it is simply 
impossible to distinguish between Hlness resulting primarily from 
toxic effects of cannabis and an aggravation of a l!l'evionsly existing 
serious mental disturbance. 

Diagnosis is typically most heavily based on a history of drug use 
a.lthough attempts have been made, to take into conside,ration the dura
tioll of the illness and its fnilure to develop into a long lasting schiz
ophrenic pieture. Symptoms which have been emphasized in the 
Eastern literatUl'(" have included: acute or subacute onset of confu
sion, visual and auditory hallucinations and paranoid ideation some
times accompanied by agitation and aggression. 

In the 1930's toxic psychoses wete reported among some marihuana 
nsers who were described as recovering in a few days. During the ex
perimental phase of the investigation conducted by the, La Guardia 
Commission, psychotic episodes were l'eported by one in nine of the, 
77 subjects studied. Beginning in the late 1960's there has been a spate 
of reports of adverse psychological conseqnenceso:r use in the United 
Stat('s. Unfortunately, few of these provide nny indienJion of how 
frequently such ronctiolls occur in It large, populition of users. A wide 
runge of s'ymptoms have, been l'eported, most, m01'e nearly resembling 
a pn,nic stltte than full-blown mentnl illness. There is, however, little 
question that given a sufficiently high dose, hallucinations and delu
sions can ocenr. 'While snch ndverse psyehological l'e,actions al'e more 
common with the inexperiel1eed and when inadvcl'tmltly high closes are, 
ingested, they occasionally occur even with low closes. Reports typi-
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cally are of individuals who have sought treatment for their difficul
ties and it is usually difficult to be sure how much of the pathology 
displayed is the result of previously existing personality problems 
rather than "caused" by marihuana use. There is some evidence that 
when a sample of frequent marihuana users is matched with their non
using friends, the amount of psychiatric symptomatology found in 
both groups is greater than in youth generally. This suggests that 
heavy marihuana users may be drawn from a population with an above 
average amoUllt of pre-existing psychopathology. Thus, use, especially 
in association with other drugs, may more typically agg-ravate already 
existing psychiatric l?roblems rather than in itself caUSl~lg s.uch illI!-ess. 

There have been a number of reports on adverse psychIatrlc reactIOns 
to marihuana use in Vietnam among American troops. Onset was 
usually acute and again, the reports suggest that pre-existing pathology 
is an important non-drug factor. Almost certainly many of those most 
attracted to drug use are individuals who have personality problems. 
In some cases the drug is sought with a conscious hope that it will be 
psychotherapeutic. 

While marihuana use has been widely described in the Eastern lit
emture and to some extent more recently in the West as resulting in a 
loss of mot.ivation, the question of its role in the process is still un
resolved. Many of those most attracted to its use are "amotivated" by 
conventional standards. The time amI effort required to obtain drug 
supplies and use them may also further erode the expression of more 
conventional motivation. There is also the definite possibility that the 
drug and the personality of the user interact, in such a way to further 
intensify the loss of conventional motivation. . 

TrrERArEuTIC USES OF ,cANNABIS 

While use of cannibis is not a medically accepted mode of treatment 
for any illness in the United States today, the drug has had an ancient 
tradition of medical use. Even today in much of the world where West
ern medical practice has made only modest inroads, cannabis retains 
an import,ant role in self-medication and in folk or native medicine. 
The range of diseases and other medical conditions for which it has 
been and continues to be used is very long. For much of the nineteenth 
century and well into the twentieth, eannahis was a recog-nized part of 
the physician's armamentarium against illness althQugh its lack of 
water solubility and its variable notency were problems. Gradually 
it was supplanteel in "\iVestern medieine by drugs that were more con
sishmt in their effects or more convenielltlv used. Since most of the 
earlv reports of use wem clinical case reporte:; rather than drug tests 
condncted under carefully cont.rolled conditions, the relevance of 
this older literature to notential modern use is questionable. 

Dnring the early 1040's the development of "Svnhexyl," a drug 
clinically related to marihuana. gen(wat.ed some interest, in medical 
nsee:;. Rome attempt.s were made to use it in the trClLtment of depression. 
the treatment, of alC'olwlism anel in preventin,!!, epileptic seir.ures. Re
sults of these limited studies were reported to be generallv favorahle. 
Rome later research demonstrated t.hat. cannabis nrenamt.ions had an 
antiharterin.l aetion in the treatmenf~ of del'matolo,<:{ical conditions as 
wen as in the treatment of otitis and sinusitis. 
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More recently with the increase in illicit use and the development 
of a synthetic form of THO, there has been a revival of interest in 
potential therapeutic uses. In addition to the experimental uses re
ported in last year's report, there has been a continued interest in the 
drug's possible therapeutic value in the treatment of depression and 
in the possible development of an antihypertensive agent. Most re
cently it has been found that marihuana reduces intraocular pressure. 
This observation holds forth the promise bhat cannabis or some chem
ically related synthetic may prove useful in the treatment of glau
coma. 1V"ith the greatly expanded research effort into marihuana and 
related synthetic materials, there is a strong possibility that cannabis 
derivatives, very possibly in chemically modified form, will once again 
achie.ve medical acceptance in the treatment of a variety of conditioIlR 

FUTURE RESEARCH DmEcTIONs 

As our knowledge of the properties of marihuana and related mate
rials has expanded so has our awareness of the many questions that 
require answers in assessing the health implications of their use,. The 
overall question of what dosages, frequency and duration of use are 
clearly likely to be injurious to health in various groups remains un
resolved. 

Because the material in its natural state is quite variable, more needs 
to be learned about it since the impl,ications of use for diff<:'rent types 
of marihuana may not be the same. The mode of actions of the drug 
and its many components needs to be elucidated. Little, for example, 
is presently known about the effects of marihuana on the biochemistry 
of the brain. 

The 'whole question of interaotion between marihuana use and that 
of other drugs is an important one. Some of the reports of adverse ef
fects may be the consequence of multiple drug use in which one 01' 

more other psychoactive chugs in combination with cannabis are more 
injurious in combination than alone. 

The recent r<:"port of brain atrophy possibly related to marihuana 
use needs to be carefully followed up Qn animals and further clinical 

'~ studies. Adequate assesSment of the psychiatric risks of use require 
that we do better epidemiological studies to determine the incidence of 
the adverse consequences that have been reported to date. It would be 
('specially valuable to know the e}'1;ent to ,vhich such adverse conse
quences occur in those without evident pre-existing psychopathology. 

The limitations of relatively small scale, intensive studies of chronic 
users require that we do morc extensive studies of larger populations 
in order to det.ermine what, Qf any, are implications of use that may 
otherwise go undetected. We know, for example, that some of the most 
serious effects of other drugs (c.g. tobacco and birth control pills) in 
widespread usc would not have been determined but for larger scale 
study of their use. 

PrC'sent 10ngitl1(Hnal studies of American users should be expanded 
to det.ermine the longer term implicat.ions of use that may not be evi
dent over n. shOlicr time span. Although there is some reason to sus
I)('ct that many young pC'ople, for example, modify their patterns and 
level of use of maril111ana over time, we know little about the factors 
that infiuence changes or what changes t.ypicalJy occur. 
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While we lmow something about the social conditions of use much 
more should be learned about the social reinforcements of use-i.e. 
what are the factors in the user's relationship to others that tend to 
foster beginning use and to perpetuate various patterns of use. 

More needs to be learned about the implic[\tions of uSe for such areas 
as the operation of motor vehicles, traffic accidents and industrial safety 
and performance. The economic implications of use should also be 
explored. 

Studies of cultures other than our own may be useful in improving 
our social means of control not only of marihuana but of other drugs 
as well. 

The e}"i;ent of lleed for and the most effective means of treatment for 
the heavy user of cannabis needs to be explored, since it is evident that 
with a general increase in the numbers who have ever used has also 
come a significant expansion in the number who use extensively. 

Finally, preliminary indications of possible therapeutic implications 
for the use of cannabis or its derivatives require careful exploration. 

., 

~. 
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EXTENT, PATTERNS, AND SOCIAL CONTEXT 
OF USE IN THE, UNITED STATES: 

Our knowledge of the extent of marihuana use has improved con
siderably since the initial Marihuana and Health Report to Congress 
in 1971. Although many separate studies had been conducted by early 

,-.J 19'71, none looked at the non-student or general population and only 
sketchy figures were available for the nation as a whole. Since then, 
several studies of the general population have been reported, both in 
selected areas and nationwide. Two nationwide studies of students 
(high school and college) reported preliminary findings. One commu
nity continues to survey high school students' drug use in successive 
years, providing at least a limited view of possible shifts in interest 
over time among young people. 

The Oontext of Assessment 

The question of how to define marihuana abuse is still difficult. The 
term abuse has had a variety of meanings, ranging from any use of the 
substance to only that having clearly detrimental effects. In the present 
report, use is reported as such without judging ,yhether or not all 01' 
some of the users might be considered ((abusers." 

Most studies used for this repolt have not separated accountR of 
marihuana us~ from hashish use, nor differl'ntiated smoking from other 
possible routes of administration. Thus, all cannabis products might 
be included lmder the term "marihuana", and the fact of thiR inclusive
ness mayor may not be aclrnowledged. 

The various levels and gradations of use, in terms of frequency, reg
ularity, and recency, are now more often being reported routinely. 

" This'is an improvement over past assessment that relied mainly on 
gross reporting of those who had used marihuana one or more times. 
It is of interest that conceptions of user types have come in some eyes 
to be characterized by more use of marihuana than formerly reported. 
In one study, "experimenters" were those who used it one to ten times, 
"occasionl users" ten to fifty times, and "frequent users" fifty or more 
times (10 1 ). In another study, the authors dl'cided not to charact('rize 
as users any ,vho used marihuana less often than once a month (11). 
Undoubtedly, such conceptions will continue to change as the extent 
and patterns of use change. 

Two other features of the reporting problem should be mentioned 
again. One is the question of the reliabil ity and val idity of data on ille
gal drug use. Another is the degree to 't,;hich researchers can fnrnish 
guarantees to subjects on the confidentiality of data. 

1 Numbers In parentheses Indicate references at end of chapte!', 

(21) 
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Quality of the Data 

Little work has been done to establish the validity of questionnaire 
data on illegal drug use-that is, to correlate respondents' question
naire responses and their actual drug use. Some work has, however, 
been done on the reliability of questionnaire responses by teenagers in 
classroom settings (10). In this research based on a carefully developed 
drug usage questionnaire, students responded nearly identically two 
weeks later on re-test regardless of whether or not they provided their 
names. This finding suggests that reasonable assurances of anonymity 
are adequate to reassure teenage respondents of the sincerity of the re
search aims. More such work needs to be done to assess the adequacy 
of survey data as an indicator of actual drug use in various popula
tions. 

Researche?'s' bnmunity j?'01n P1'osecution 

Federal law will protect researchers from being forced to divulge 
certain kinds of information provided in drug studies (PL 91-513), 
and procedures for obtaining this immtmity are being developed. Also, 
state laws vary in this respect, so researchers must consider their legal 
status with regard to possible pressures to reveal data and individuals' 
responses. 

Estimates of Oannabis Use 

The most recently reported nationwide survey of marihuana users in 
the general population was done as part of a more general study of 
psychotherapeutic drug use, mainly of the legally prescribed drugs 
(20). The following percentages 'based on a survey conducted in 
19'70-71 were calculated for the 18-29 age group 2 in four regions of 
the country : 

EXTENT OF MARIHUANA USE NATIONWIDE, 197(1-71, PERSONS AGE 18 TO 29 t 

Region 

Currently 
using during 
last 2 months 

No rtheast. ________________________ _ 4 
5 
2 

17 

North CentraL ________ " ____________ _ 
South _____________________________ _ 
West. ____________________________ _ 

t Parry, Clsln & Blater, 1971. 

Ever used 

12 
II 
12 
37 

Percent 

Number of times used 

1 to 4 5 to 49 50 or more 

5 5 2 
7 I 3 
8 3 2 

10 10 16 

• Number 
surveyed 

182 
168 
396 
101 

According to the authors, these estimates are conservative. Although 
the numb.ers surveyed in each region were relatively fe,,, and there
fore have a fairly high associated sampling error, there is consistency 
with similar surveys made of separate locales in one of the regions, 
the ·West. In 1968-69, the same age gronp was studied in San Fran
cisco, and in 1969 residents of a nearby suburb were also asked about 
their marihuana use (7). Figures are available for comparing the 
three surveys: 

• ~'hls group hns been found In earlier studies to Include the Inrgest eoncentratlons of 
mnrihunna users. 

... 
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Percent who 
Oller userZ 

marih1lana 
San Francisco, 1968-69 __________________________________________________ 32 
Contra Costa, Calif., 1969 ________________________________________________ 35 
\Vest (entire region), 1970-71 ____________________________________________ 37 

Since marihuana usl' rates hav(l increased generally over the past sev
eral years, it is plausible that tlw. 'Western region could well have a 
marihuana US(l. rate of 37 per cent in 19'70-1971. It is interesting to 
observe t.hat fe\" differences appeare:d among the rates for the NOlih
<'ast, North Central are!L and the South, -..yhereas earlier surveys had 
indicateCllo'Y0r rat(lS in the Mich,est and South. (It should be. noted, 
though, t.hat frequenc.y of use -"YaS ge1nerally lower in the North Cen
tral area and tlle South than in thl' other two regions,) Statistics 
tabulated by region may sometimes reflect different combinations of 
states, and the inclusion or exclusion of cmiain states can strongly 
affect one region's rate. The.re is a strong possibility, how,elver, that 
earlier differences among regions have actually diminished with more 
widespread use of marihuana. 

A second nationwide int('rvlew survey was concluct<,d in May, 1971, 
on a younger adolescent group, age 12-17 (12), Surprisingly, the pro
portion of that group who had eyer used marihuana was as high or 
higher than that of the 18-29 year gronp. (Having conducted the 
Slll'veya few months later t.han the 18-29 year old survey could have 
resulted in a slight increase, but probably not a significantly larger 
on('.) In the nation as a whole, a national hous(lllOld survey of 498 
youngsters revealed t.hat 15 percent had tried marihuana, and 3 pe1'
c(lnt r(lported having llsed it 60 or more times. Broken down by region, 
the pl'oportions w.elre : 

EVer1l8eCZ 
lIuw!hllana 

12-17 year group in regions: (peroent) Northeast __________________________________________________________ 20 
North Central _______________________________________________________ 13 
South ______________________________________________________________ 11 
\Vest (.Tosephson, et al., 1971) ________________________________________ 23 

According t.o the authors, tht'! tcenagers in the Routh who had used 
marihlUuul, W(lrc mainly (lxpel'im(lnters; in the group in the lVest, how
ever, 7 percent W(ll'C fr!:'qu(lnt users (60 or more times). 

The use rat!:' among 12-17 year oMs ris(ls rapidly with age. A break
down by ag<> of thos(l, -..,,110 never triec1marihnana and welre not inter
est(ld, Ji(l,Y!:'r tri<'Cl but were illt!:'l'(lsted, had experimented, used oc
('asionally, 01' llsed frequ(lntly, is shown in thc table below. 

EXTENT, INTEREST, AND FREQUENCY OF MARIHUANA USE NATIONWIDE, 1971, PERSONS AGE 12 TO 17' 

Age: 
2 to 13 years (percen!) ••••••••••••• 
4 to 15 years (percen!) •••••••••••.• 
61017 years (percen!) ••••••••••••• 

I Josephson. et al .. 1971. 
2 Less than 1 percent. 

7u-724 0-72--3 

Nonusers, not 
Interested 

in trying 

87 
74 
64 

Nonusers, EXperimenters 
Interested (1-9 

in trying times) 

10 
11 
8 

3 
11 
14 

Occasional 
users (9-59 

times) 

(2) 
3 
5 

Frequent 
users (60 or 
more times) 

o 
1 
9 
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In the span from 12 to 14 years, the rate increasecl strongly, suggesting 
that introduction often begins at the junior high school level. It rose 
sharply through the 17th year, to a rate as high as that for the older 
age group, 18-29. It appears that senior high schools anel colleges now 
enroll a large minority of students who are already familiar with 
marihuana based on their earlier use. 

All polls in the past have shown that users are most heavily con
centrated in the young adult age group. Thus, the regional figures 
above should be considered from the highest rates that could be found 
in any age group. Figures from New York Strute's general population 
in 1970 suggest that in some areas the rate for aU persons over 14 years 
of age may approach the size of the regional rate for young adults (5). 
Over seven thousand respondents in a New York State study were in
terviewed in 1970 on their use of legal and illegal drugs. The follow
ing breakdown of use was reported: 

New York State 1'esidents' use Of marih1tana, 1910 1 

Percent 
ltegular users________________________________________________________ 3.5 
Infrequent users (fewer than six times per month) _____________________ 4. 0 
Former users (no use in last 6 months) ________________________________ 3. 0 

~otal ever used ________________________________________________ 10.5 
~everused ___________________________________________________________ 87.7 
~o data_____________________________________________________________ 1.9 

Total ________________________ - ________________________________ 100.0 
Total number surveyed _______________________________________________ 7,500 

1 ChMIlbers. l\Iay 1971. 

Thus, over 10% of all New York State residents over 14 years of age 
had used marihuana at least once. This can be contrasted with 12% 
of 18-29 yen,r oIds in the Northeast regioll who ever used marihuana. 

(2Vsing all available recent figures, McGlothlin has estimated the fol
lowing rates of marihuana nse formic1-1971: (17) 

Eatima,tc of mari7111ana 1180 nation1ci(le, Mid-1911 1 

EVC/'UBCC! 
(percent) 

Overall (nationwide), age 11 and older________________________________ 9 18-24 years (nonstudent) ___________ -________________________________ 22 
25-34 years (tl\!l1student) ____________________________________________ 10 
35 years and ohler (nonstudent) _____ -________________________________ 2 
Students grades 6-8__________________________________________________ 6 
Students grades 9-12_________ ________________________________________ 22 
College students_____________ __________________________ ______________ 42 

~ l\IcGloUllln. 1971. 

According to these estimates, college students as a subgroup of the 
18-24 year population groun have a usage rate about twice that of the 
non-student age group. And high school students have a rate equal to 
t.hat of the ~8-24 year non-student age group. 

McGlothlIn estimated that the number of persons who have ever 
used marihuana in t1lP country as of mid-1971 was about 15 mnlion, or 
9 percent of the population 11 years of age or older. This estimate is 
useful because it provides a "ballpark figure" for an evaluation of 
usage. It is drawn from a number of separate studies which reached 
essentially the same conclusions and thus has a degree of reliability. 
However, the true rate in the popUlation may vary from the gross rate 
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of 9 percent because of the sampling error. Projecting the trend of 
marihuana usage into early 1972, we estimate that it probably falls 
between 15 and 20 million. 

On January 21, 1972,. the N amonal Commission on Marihuana and 
Drug Abuse released its findings which indicated that the number of 
Americans who have ever used marihuana is 24,600,000. Of this group 
the Commission estimates that 8,340,000 are current users. Differences 
of this nahIre are understandable and can be attributed to the methods 
of conducting the studies on which the estimates were based. Further 
analyses and studies over the next year will clarify and refule these 
estimates. 

Among all those who have ever used marihuana, McGlothlin esti
mated the following levels of use: (17) 

30/0 using daily 
11% using 3-6 times a week 
40% using 1-8 times a month 
46% stopped using or used less tban10 time::; 

Thus, a third to half of those who ever used marihuana appear to 
have stopped or to use it very infrequently. A small proportion of an 
current users-about 5 percent-appear to be regular daily users. 

McGlothlin also estimated. the use rate of hashish as a percentage 
of use of all cannabis products to be 7 percent. He estimated also that 
daily marihuana users consume about 3 cigarettes per occasion, and 
for a 3-cigarette-a-day user, about 15 mg. of THC daily. 

STUDEN'f RATES AND OHANGES SINCE 1970 

Since the beginning of an increase in marihuana use in the mid-
1960's, studies of students have predominated in the available research, 
but such are mainly of separate schools or campuses. The nationwide 
survey of 12-17 yen,r olds reported above is tIll', first than can be used 
to estimate high school students' use generally, although it is not 
a perfect indicator of students' use (12). According to the authors, the 
survey sample did not hlClude as many black youngsters or those from. 
families with low education as are found in the general population .. 
(Further study of these and other population sub-groups is needed.) 

Separate studies of local schools often produC0 rates that val'y 
widely from the national rat.e described above. Amo .. 'ng the separate 
studies of high schools reported in 1971, for example, the rate ranged 
from 5 to 90 percent (2). 

One s('hoo1 system, in Northern California, hus been looking at its 
drugs usage rates every year since 1968 (4). The proportion of senior 
high student.s in 1971 who used marihuana aUeust onCe in the.pl'eced .. 
ing year ranged from 41 to 59 percent. (the lower range more typiCt1l 
of girls) ancl t.he proportion of junior high students, from 13 to 29 
percent. The senior high rates were considerably higher than the 12-
17-year-olds mtes for the ,Yest and the natiOllal figure for a com
pal:able age group. (Sce tables above). Moreover, the comparison is 
b(ltwl.'l.'Jl proportions in this county who "used in the past year" and 
12-17 year olc1s nationwide who 'have "ever used" marihuana. Of 
gl'E'atel' interest, is the comparison of 1.9';'0 and 1971 figures, and recon
sideratioJl of the perceptible slowing of the rates that appeared in 
1970. 
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In the county-wide school survey, considerably more students used 
marihuana in 1!}71 than in 1970. The percentage increase over 1970 
among senior high student.s was as great as the increase between 1968 
and 1969. Among junior high st.udents, increases were also substantial. 
The changes were mnch greater than those between 1969 and 1970, 
when it was thought that 1.1Se might be leveling off or even declining 
(especially on the junior high school level ). Rates of use of other drugs 
increased 'in 1971 also, but not as much as did those for marihuana. 

:Not all the increases in San Mateo were in the "experimenter" cate
gory. Sizable increases also occurred in the category which "had used" 
ten or more times~ or 50 or more times. In the senior high level a third 
to a half of t.hose who reported having used marihuana that year used 
it 50 or more times. Among junior high students, from a third to half 
of the users had done so ten or more times during the school year (the 
category of 50 times or more was not reported separately). In senior 
high school, heavier users of marihuana were almost as numerous as 
heavier users of alcohol and tobacco at all four grade levels, reaching 
30-35 percent at the senior grade level. 

Nationwide marihuana use rates for college students have been 
measured for two yC"ars consecutively and they too show a large .in
crease (23, 9). The 31 percent of students who reported ever havmg. 
used marihuana in 1})70 had increased to 44 percent in H) 71. 3 The figure 
of 13.6 percent for those who used marihuana at least every week or 
two in 1970 had increased to 21.6 percent in 1971. There are also na
tionwide, figures for hashish use by those students in 1970ancl 1971: 

Percent 

1970 1971 

College students' use of hashish atleast every wefk ortlVO , __________________________ _ 7.3 9.6 

I Rossi, 1971. 

Hashish users appeared about half as frequently as regular mari
!tuana users, a surpri'singly high rate. In the Rossi study, all drug use 
111Cl'eased among college students from 1970 to 1971, hut the rates for 
use of marihuana and psychedelics showed the greatest increases. 
About half as many students use marihuana now as use tobacco. 

Again, indivichuil campuses varied in their use rates. Of those 1970-
71 studies that came to our attention, the percent of students, who had 
ever used marihuana varied from a low of 23 percent to a high of 78 
percent (2, 18). 

Medical schools are of palticular i'nter(lst in examining marihuana 
usage figures because medical students are usually seen as more serious 
and .less alienate.d tl~an undergraduat(l, stud(lnts. A 1970 study of four 
medIcal schools III dIfferent areas of the country showed that the rates 
vary as widely and arc as high ns rates 1n other schools (15). Among 
the four schools, from 16 to 70 percent of t.he students used marihuana 
at least once, and from 6 to 44 percent were using it currently. The 
school itself was the most important factor in predicting usc, accordIng 

3 ThtH t1g\lfp nJlJlroXlmntl'H thp on(' of 42 JlPrcpnt pstlmntNl hy McGlothlin fot ('oUpgP 
stUdents In mlrl-1071 (17). 'l'hc Illtr('t('nce of 2 pPfccntnge points Is within the limits of 
snmpllng ('rrOt for sUrI'pya of the size mildI', 

.. 
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to the authors. That is, although individual student characteristics 
were related to marihuana use, characteristics of institutions and cam
pus cultures were even more closely related. 

MARIHUANA USE IN O'rIIER GROUPS 

Drug use, including marihuana use, has been studied in a number of 
groups other than students. In the 1971 Marihuana and Health report, 
findings were cited for employed youths, high school dropouts, "hip
pies", Negro men in St. Louis, and servicemen. More recent findings are 
available on some of these same groups, but studies of certain other 
groups of interest or concern have not been conducted or reported. 
Some of the latter are.: Spanish-speaking youth, American Indian 
youth, white ethnic youth, and young college graduates as employees 
or parents. 

Although the hippie movement has diminished in intensity, smaller 
numbers of hippies continue to live in such traditional areas as San 
Francisco's Haight Ashbury section and New York's East Village. And 
although the opiates and so-called dangerous drugs (amphetamines 
and barbiturates) appear to have supplanted the hallucinogens in those 
areas, marihuana continues to be the most-liked dru~, used by a larger 
proportion than any other. Two studies begun when l1ippies were more 
numerous and newsworthy have now been completed and they provide 
considerable detail on the background and on drug-taking practices of 
this group (11,13). 

~Vithhl the drug-using California group studied, intemperate users 
were less common among those of middle class origins, moderate 
political background and those who had moderately good communi
cation with their parents (13). As in other studies, schoo] dropouts, 
and those from disrupted families tended to use drugs most heavHy. 

In a study comparing New York hippies, so called weekend hip
pies, and non-hippie drug nsers and non-users 14 to 35 years of age, 
daily marihuana use was most common among those defined as hippies 
(from one fourth to one third of the group studied (11)). But one third 
of t.]l(lnon-hippie users ,,'Pl'e also using marihuana on at least a weekly 
basis. Hashish was being used at the time 0'£ the study by 70 to 80 
percent of hippies; about 10 percent had used it but were not using it 
e.urrently. A]most half of the non-hippie user group was using hashih 
cnrrpntly, and about a fourth had used it formerly but 'were not at the 
time of the study. The male hippips and weekend hippies tended to 
be from somewhat lower socio-economic baekgrouncl than the female 
hippies and the nonhippie drug users. According to the authors, the 
hippie life may have been a flight. from modest c.ircumstanees for mJtles, 
but for females perhaps a flight from a/Hucllce. The parental families 
of hippies, especially those of the females, tended to be more unstable 
and disl'uptC'c1 than others. In additioJl, far more hippies were drop
outs fl'om high school and collC'ge than were the non-hippie users. 

Anot.her indica60n of the l'C'lat.iOllShip of school attendance to drug
taking was seen in thC' Columbia Uni\'crsity study of b.'enage drug sur
yeys (10). Twice as many of those who ,,:cre abs(l.nt in the first stag(l. 
of the studY l'(\})orted c1rllg usc in a later stage as compared with those 
students ,,:ho were initially pl'(lsC'nt. '1'he incidence of heavier drug 
use among abs(lnte(',s was tr:iple that of attending students, In anoth~r 
l'(,POl't, a distinct pl1(l110menOn of "hooky parti(ls" was observed in 
Harlem. Some youngsters occasionally spC'nt the entire day away from 



28 

school in an unsupervised home experimenting with drugs and se,x 
(14). Marihuana was the primary "high", sometimes taken in combi
nation with amphetamines, barbiturates, or wine. 

Ghetto youth have in past years been considered hio'hly susceptible to 
drug use of all kinds, including marihuana. Althoug~ few studies have 
been conducted of low-income youth of any race or nationality, recent 
finding tend to indicate that marihuana use may be no more prevalent 
among minority youth than among the majority. A description of 
black and Mexican-American ghetto youth age 16-22 years in a Cali
fornia work training program (1967) sho'wed that 54 percent had 
used marihuana at least once (16). This figure is no higher than that 
found for California boys in senior high or college at that time. A study 
of marihuana use in Houston, Texas, high schools showed that drug 
use rates were highest for "Anglos", next highest for Chicanos, and 
] owest for black and other students (21). 

A recent summary of data on extent of marihuana use by U.S. serv
icemen in Vietnam suggested the following trends: (8) 

1. The percentage who have "ever used" has been increasing over the past two 
years (at least) and now may be considerably more than 50 percent of lower grade 
enlisted men. (A 1970 study found that 68 percent of a group of airbome soldiers 
had used marihuana at least once in Vietnam.) 

2. About half of those who try marihuana continue to use it occasionally or 
regularly. 

3. There is a marked tendency for greater incidence of use in the lower ranks; 
few officers and higher ranking enlisted men are found in the user category. 

Finally, use of marihuana by persons in different occupational 
groups, as individuals, and while on the job, is of interest and concern. 
A secondary analysis of data from the general population of New 
York State showed that occupational grollps do show some variation, 
from a high of 9 percent regular users among sales workers to a low 
of 0 percent among farmers. It is not known whether these differences 
nre statistically significant. The variation in levels of use for seven oc
cupation groui)s and two categories of unemployed is seen below: 

USE OF MARIHUANA I 

lin percentl 

Regular 
Infrequent users 2 (at 

least 6 users (I to 
times per 5 times 

Occupational group month) per month) 

Professional, technical workers, managers, and 
owners. _ ••• _ •••••••• __ •••• _ •••• , ••••••••• , •• 3 4 

Clinical and other white coliar workers ••••••••••• _. 4 5 
Skilled and semlskil1pd workers. ___ ••••••• __ ._ ••• 4 5 
Unskilled workers .•• _ ••• ___ •••• __ •• , • __ ._._. __ •• 5 6 
Service and protective workers •• __ ••• ___ ••••••• _. 4 3 Sales workers_. _._. ___ •• _____ • _________ •• _. ____ 9 4 
Fa rm ers •••• __ • __ •• _. __ •• __ •• __ ••• ____ • __ •• __ •• - 2 Not employed housewives __ • _________ • ____ ._ .... _ (3) I 
Other not employed ______ •• __ •••• _. ______ • ______ 6 6 

Former 
users 

(No use in Never 
6 months) used No data 

4 87 3 
4 86 2 
5 84 2 
4 83 2 
3 89 I 
I 85 I 

98 
96 2 
84 1 

1 Chambers, July 1971. 
2 To compare With other studies on the "ever used" basis, subtract "never used" plus "no data" from lOa percent. 
3 Less than 0.5 percent. 

The oecupationnJ differences in the above table may be affect(l,d by 
age differ(l,w'(lIg between groups. The category of "<{ther not employed" 
undoubtedly ine1udes most of the student popu}atlOll. Of even gren,tel' 
interest are the result.s or n. qnestion put to each employed drng user 
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about his or her use of illegal drugs 'On the job. (Of 'aU illegal drugs, 
marihuana wae the one most frequently used on the job.) Rather large 
proportions of regular U'sers in some of the groups rep'Orted that they 
used marihuana while w'Orking, specifically sales, clerical, and Ull
skillecl workers. The proporti'Ons f'Or seven occupational groups 'are 
seen bel'Ow. (Note that the figures below are percents based on users 
and reprelSent even smaller proportions of the 'COmplete occupational 
groups.) 

Regular 1Mers' 11.se at marih1tana on the job 1 

Pel'cent oj 
regular 

USC/'S who 
,'eportecl 
any 1186 oj 

, marihuana 
Occupational groups: on the Job 

Professional, technical managers and ownel's_______________________ 21 Clerical _________________________________________________________ 35 

Skilled and osemiskilled____________________________________________ 22 Unskilled _______________________________________________________ 35 

Service and protective____________________________________________ 3 Sales ___________________________________________________________ 44 

Farmers (no regular drug ttse) , 
1 Chnmbers, July 1971, • 

Altlhough the figures above represent a fairly small proportion of 
the employed popUlation of New York State (ab'Out 1 percent of 
employed persons ill 1970), the number who reported such use on the 
job is not insignificant (about 78,000). It is these kinds of data that 
sh'Ould be collected more widely and continuously if the effect of mari
h uana use ''On daily life is to be rea,1istically assessed. 

INDIVIDUAL HrS'l''ORIES 'OF :MARIHUANA USE 

The spread of marihuana use has been so recent that there is as yet 
no good summary of histories of individual usage. There is somb 
evidence that cannabis is likely to be used for long periods, sometimes 
over a li.fetime (17). According to McGlothlin, t.he marihuana using 
populat.ion in the U.S. today contains more infrequent users than 
might be expect.ed, because of their recent introduction to the sub
stance (17). 

Survey data collected from st.udents are imperfect as indicator::, 
of individuals' past and future use, but do provide some hints about 
such patterns. Among stud<mt.s in one large study, moderate-to-heavy 
drug users were much more likely to plan to smoke marihuana in the 
future than were casual or experimental drug users. Seventy-one 
percent 'Of the moderat.e-to-heavy users reported such intent.ions, com
pa.rcd wHh 29 pm'cnt and 10 percent of the less frequent users (1). A 
recent study of matched groups of heavy and casual smokers also re
port.ed this same genoral tendency (19) .. 

M a1ih~wna and the Usc of Othe1' J)l'ngs 
Little new evidenco has appeared to i11nminate, our limited insights 

into marihuana's relation to other drug usc. In the oarlier report, the 
following facts and hypot.heses were ment.ioned: 1. Most "hard" drug 
users have used mal'ihunna previously, but most marihuana users do 
not, progress l"l-utomnt.iC'ally t.o heroin; 2. l\fnl'ilmanu. use. is usually pre
c.cded by experimentation wit.ll al('.01101 and t.obacco; 3, Mar.ilmalu\, nse 
is re]n.tcd statistically to tho use of most. other drugs (including u.l-
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cohol and tobacco), but the major temporal patterns have not been 
carefully stu(lied; 4. Frequency of 1',se of marihuana is even more 
closely related to the use of other drugs than is mere incidence of use. 
The more frequently a person smokes, the more likely he is to use other 
drugs; 5. Heavy marihuana use appa,rently tends to involve the user 
in a drug-oriented group or subculture which may alter his life style 
and his conception of himself. It may also increase his opportunities to 
try other drugs, including opiates; 6. There apparently is an individual 
"drug proneness" factor that accounts in part for the phenomena of 
progression, substitution, and multiple drug use. 

A recent nationwide survey of teenage marihuana use confirms even 
more strongly the statistical association of marihuana use with other 
drugs (12). In the case of the use of "downs", for example, only 1 per
cent of non··users of marihuana had ever tried "downs", while 18 per
cent of marihuana experimenters and 71 percent of occasional or fre
quent marihuana users had tried them. Such an association does not 
of course, imply thn,t marihuana use "causes" the use of other drugs. 

Some new fineUngs suggest further hypotheses w l'th testing in 
depth and with a variety of populations. They are: 1. Marihuana use 
is more prevalent among those who obtained a normally prescribed 
psychotherapeutic drug from a friend, spouse or relative, without a 
prescription, than among those ,,-ho obtained the same kind of drug 
from 'a physician (7). This finding suggests that a certain kind of at
titude toward all drug-taking may be typical of those who use illegal 
drugs; 2. Teenage marihualllt usprs are more likely to use other drugs 
than ltre non-users, with the exception of cough syrup and glue (24). 
It is possible that young glue and syrup users may be c1rltwn from 
different socio-economic groups and fhus follow different patterns of 
drug use; 3. In contrast to hippies (both full-time and "weekend" 
hippies), most non-hippie drug users in New York apparently used 
marihuanlt for at least three years (the period of the study) without 
going on to other drugs (11). The hippi('s tended more often to smoke 
tobacco cigarettes than did non-hippie drug users, hut tended less 
often to ell·ink alcohol. T11(>se findings suggest, as did another finding 
about West Coast hippies, that al(\ohol usc may be replaced by USe of 
illegal c~rugs among the h('aviest drug users, and merely provides 
variety m psychoactive substances among more moderate drug users. 
80eio-demo.qraphic (,lwJ'acfe7i8tic8 of [/881'8 

The socio-demogTltT)hic correlates of marihuana use were fairly 
consistent in the U.S. student. studies examined in 1971. In most 
stUdies, marihuflna users trnded more often to he male, young, single, 
111!iclclle or upper-middle class·1 and not partieipating'in formal re
lig-ion. At ]('ast one aspect of this pirtl1l'e may be changing. The ratio 
of males to females appears to be lower than in Tormer years. As a 
generfl.l rule, the, ratio has heen estimatec1 at about 3 males to 2 females 
among students and 2-to-1 in the rest of the population. In a l'ec('nt 
SUl'Ve,y o~ tIl(' 'adult popula6011 in Ran Fraurisro and a nearby suhl1l'b, 
the sex chffereure was not present at all in the 18-to-ac! veal' old group 
(7). It. was still appal'ent, 11owcye1', in another ",Vest Coast f:tndy of 
high SellOO] students, both in pre,valence (those who had ev('r us('c1) 
and 1'rcquenry of use (4·). 

• TIl'for(l til(' r~r!'nt Jl1errn~o nnll Apr!'nd of URI'. !Iowrvrr, the sor1n1 ('Iuss of mnrlhunnn 
UA!'ra, In tl1!' F.R. us wrll nR In othl'l' eOllntrlrR, trnlll'll to hI' Jow!'r. 
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TheSooiology of jJlwihuana l/se 
It is well recognized that marihuana use, like much other illegal 

drug use, occurs first in a social group, is supported by group norms, 
and functions as a shared social symbol. III the case of marihuana, 
some of the drug effects themselves appear to oecu1' only when learned 
in the presence of others. As marihuana use comes increasingly under 
the scrutiny of social scientists, neVi' conceptualizations are offered. 
Also, more of the social conditions and consequences are observed and 
reported. 

The spread of marihuana through different segments of the society 
is aptly viewed as an example of adoption of an innovation (3). A 
given individual ordinarily goes tJlrough a number of stages before 
adopting an innovation-awareness of the innovrution, development of 
int.erest, evaluation or Imowledge-seelci.ng, and a trial period. Some
times the practice is not permanentl y adopted, bu't is rej ectecl or discon
tinued. Moreover, individuals differ in their tendency to adopt early or 
late, in comparison with others. 

In one pilot study of the adoption of drug use, it was found that most 
young people were aware of inarihuana before they were aware of 
heroin (3). But the average age of first awareness varied by geographic 
area; in some areas it was as early as the fourth or fifth grade and in 
others as late as the first or second year of college. The interest stage 
ordinarily followed from one to three years after awareness, and there 
was a rapid movement from interest to knowledge-seeking and trial. 
Evaluation was not always a rational process; some succumbed to 
group pressure without much thought. These findings, though super
ficial and tentative, illustrate the fruitfulness of social change concep
tions for understanding dru~ use. 

Another study has re-confirmed the importance that many observers 
attach to the drug culture, represented by rr ... Iltiple drug users. Com
paring teenage youth who have used only marihuana with those: who 
have used marihuana and other chugs, the authors found much more 
deviant and illegal acti vity among the latter (24). Multiple drug users, 
for example, were more likely than marihuana-only users to have been 
approached by a stranger selling drugs. They also were more likely to 
haye introduced some to drugs. And they, more than marihuana-only 
users, were more likely to have been in trouble with school authorities 
and the police. 

Hippies also typify the chug subculture and they too are more likely 
than nonhippie users to introduce drugs to others and to engage in sell
ing marihuana (11). (Half or more of the hippie group in New York 
admitted to selling at some time; but about one-fourth of non-hippie 
users had also "dealt" in marihuana.) 

jJ{arihurma and 07'im8.-There continues to be little e\ridence that 
marihuana use in i'tselfcauses criminal behavior. It is still questionable 
whether marihuana tends to loosen inhibitions and encourage immoral 
behavior, and whet,her marihuana, tranquilizes users and thus deters 
violence. 

Although not all marihuana use occurs in sodal settings by any 
means, the social features a,l'C ext.remely important in predicting indi
vidual experimentation, the spread of use, and the meanings of 11se. 
Economic flspects too are interwoven with the socialcharactedstics of 
l,lsage and users. Oonbinuation of social and cultural research is there
fore of prime importance. 
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MARIHUANA USE. IN OTHER COUNTRIESI 

The plant marihuana was Imown to many peoples and cultures long 
before it entered into the system of botanical classification in the 
'Western World in the 18th century. The Assyrians called the plant 
"Quonoubou Qunnapu," and this name passed into other languages
the Hebrew "Quanneb," the Arabic "Qannob," the Persian "Qnonnab," 
the Celtic "Quannab," and the Greek "Kannabas." It seems reasonable 
to believe that the similarity of names sprang from a recognition of 
the medicinal and/or intoxicating qualities of the plant, rather than 
from its use as a source of fiber. 

Even today in most parts of the world where the plant is cultivated 
either for use as hemp or for its seed oils to be used in varions prepara
tions, it is still caned by some local variant of the basic term Indian 
hemp. If, however, the' plant is gro\yn for lnunan consnmption for 
medical, religious, work adjUlwt or intoxicating properties, there are 
a variety of names which permit distindion not only by country, but 
in some'instances by the potency of the psychoactive materials. For 
example, in Algeria and Morocco the h('mp drug is called kif; in Syria 
and Lebanon, hashish el ldef; in South Africa, dagga; in Central 
Africa, dioma; in Brazil, maconha and liamba among other names. 

In India, one of the areas of most extensive use, the various prep
arations of the drng (in ascending order of potency) are bhang, 
ganja and charas (churrus). In .Tamaica. the plant, not indigenous to 
the New ",Vorld, was introducC'd by East Indian laborers and is still 
callC'd by its Indian na111C' "ganja." By whatever name it is known, it 
can be, 'and is, grown legally and i11ega]]y, wild and cultivated, in 
most conntries ofthe. world. 

The use of tIl(' plant for medical and religions purposes, and as a 
tonic to relieve fatigne, probably predates its. use a.s an intoxicant. 
Even todrl"Y, for many, iT not. most of the users 111 varIOUS parts of the 
world, the yalne of the drug lies primarily in its use in medical prac
tice (including self medication), in religious rites, anel as a work 
adinnct..-ratherthan as an intoxicant. 

In. many countries cannabis has been used for religions purposes. 
This has been particularly true of crremonial occasions when many 
wonld partake of the drug simultaneously. This type of usage has 
been noted in India and among certain cult trroups in (iC'ntral and 
South Africa, Brazil, Mexico and ,Tamnica. This type of religious 
cC'remony with 'widespread community pa.rticipation and the induc
tion of trance states in certain individuals by largC' drug doses is fre
quC'ntly ('onnC'cJed with petitions for help concerning Hlness. Many 
primitive pC'oplC's, indeed many peopl('. in the underdeveloped sec
tions of the world, still associate most. i11nC'sses with supel'natmal evil 
po,,·ers. Thus they find it· nntural to employ religious petidons to 
cnre themselves o'f their nilments. In this sense, even the religious 
use of cannabis may be said to have a. therapeutic. connotation. 

(35) 
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The Indian Hemp Commission went to great lengths to search out 
the meaning of cannabis to people in various parts of India and to 
examine its use religiously and within the different religious sects. It 
should be noted that it is bhang, the weakest variety, referred to in 
most of their comments on the religious use of the plant, not the 
stronger varieties of cannabis such as ganj a and charas. It is true that 
many of the ascetics and mystics probably used enough bhang- to keep 
themselves in a perpetual state of intoxication, a fact noted by some 
of the witnesses before the Indian Hemp Commission, but it is difficult, 
if not impossible, to find out what proportion of the whole group of 
ascetics these individuals constituted. 

Cannabis has been used, and continues to be used, in many parts of 
the world as a stimulantJ to prevent fatigue, in a sense as a work 
adjunct. This is particularly true in those occupations which are 
physically demanding, monotonous, dirty, non-demanding intellec
tually, and 'With little possibility of advancement. Such a description 
can be applied to many jobs in tll' .se parts of the world where cannabis 
use is endemic and widespread. 

For example, I. C. and R. N. Chopra (3)1 note that bhang or g-anja 
is frequently taken by laborers at the end of the day to relieve fatigue. 
This results in a 50 percent increase in cannabis consumption in certain 
parts of India during- the harvest season. A common practice among-st 
laborers engaged in building or excavation work is to have a few pulls 
of a g-anja pipe or to drink a g-lass of bhang toward evening. This 
produces a sense of well-being, relieves fatigue, stimulates the appetite, 
and induces a feeling of mild stimulation which enables the worker 
to better bear the strain of the claily routine of life. 

C. J. Bom'hill, writing- bl 1913 (2), states that dagga smoking was 
not only permitted but actually encouraged among African mine 
workers because after a smoke the natives worked harder and showed 
very little fatigue. The usual mine practice was to allow three smokes a 
day. 
Oannaoi8 U8e AOl'oad-Ro11u> OaVe(tt8 

Data concerning the social, psychological and cultural concomitants 
of cannabis use around the world have many deficiencies. In many 
countries 'What information is available is often anecdota1ly based or 
impressionistic. The number of countries in 'which any systematic at
tempt has been made to examine cannabis use by modern epidemiologi
cal methods is a very sma1l minority. Nevertheless, there is some con
sistency in the international reports on the characteristics of the can
nabis smoker. He is typically a young- male, who until recently at least, 
was from a lower socioeconomic background. These characteristics 
seem to be typical re.rrarclless of the potency of the material smokecl
ranging from the mild variety typical in the Wt'stern world to the 
very strong varieties of ]1llshi5h consumed in the East and Near East. 

Bt'cause of the lack of cross cultural studies there is little inform[\,
tion to indicate the tynical life history of the user. We know very 
little about the association of nse with varions patterns of sorial inter
Iletion or even how persistent use tends to be. ,Vhile many near Eastern 
Ilccounts, dt'aling as they do with long term users, tend to give the 

1 Numbers In pnr('nthrRe~ Indlcntr rrfrrpnC('H nt end of chnptrr. 
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impression that use is persistent, it is by no means clear that the users 
discussed are necessarily typical of what may be a far larger popula
tion of users of a greater variety of types. Certainly what we Imow 
of alcohol use in our own culture suggests that rather than some one 
single pattern, intoxicant use may well represent a marked diversity 
of patterns. 

Little is known about the patterns of initiation into the use of 
cannabis except in a comparatively few cultures. In some, use is initi
ated through contact with older male users. There is probably an 
element of learning involved in coming to find the experience pleasur
able and it is noteworthy that in many cultures pleasure IJe1' 86 is not 
an objective of nse. 

Apart from the therapeutic uses which are md:ensive and its use as 
a work adjunct, cannabis has often been associated with religion. Such 
nse is, for example, extensively discussed in the Report of the Indian 
Hemp Commission of 1893 (6). It has been mentioned incidentally in 
this connection in other studies. It mllst, of course, be remembered that 
detaDed study of the use of cannabis in the many cultures in which it 
is used, is the exception rather than the rule. Thus onr data on the uses 
to which cannabis has been put are at best fragmentnry. 

In the section which follows ,ye have attempted to snmmarize some 
of the information which is available on cannabis use and related 
issues in different parts of the world. It is based on information ob
tained from American embassies abroad as well as other sources such 
as reports and newspaper accounts. While eyery attempt has been 
'nade to use only accurate information, inevitably not all source 
materials have been equally complete or objective. The materials have 
been included in order to provide some preliminary picture of pres-
1'11t day cannabis use on a ,vorld ,yide basis. 

It is hoped that in future years with the compilation of better 
research reports a more adequate picture of the diversity of social, 
psychological and medical aspects of nse can be provided. 

ENGLISH SPEAKING COUNTRIES 
England 

The Wootton Subcommittee of the British Advisory Committee on 
Drug Dependence received in 19G7 estimates from witnesses concern
ing the number of people who had tried cannabis and those who used 
it regularly. l~stimates of the numbl'l" of British users ranged between 
30,000 and 300,000 and the Commission itself could find 110 firm basis 
for issuing an estimate of its own. There have been, to our knowledge, 
no widespread slllTeys of student drng nse such as those conducted 
in the United States and Canada. 

In May 1971, the British Parli,tment enaded a new basic law deal
ing with dangerous and harmful drugs l'ntitled, The Mis11se of Drugs 
Act, 1971. The new Art replaces two pr('\'ion8 Aets (The Dangerous 
Drngs Ad of 19G5 and 1D(7) whirl] provided differing degrees of 
('ontro} over different ty}JC's of drugs. It. cov('rs all dl'llgS, specifies 
djfi'el'ent penaJtiC's for clifrerent eatC'gories of c1r11gs. It also affords 
the Homp, SecrC'tary gJ'C'ater flexibility in the promulgation of regnla
tions concerning c1iffC'l'ent categories of drngs, as wcll as enabling him 
to shift drugs from Olle ('ntegory to another as experiencc warrants. 
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The new Act provides for the establishment of a 23 member Achi
sory Council on the Misuse of Drugs to be appointed by the Home 
Secretary and to include at least one member with a background in 
each of the following categories: medicine, dentistry, veterinary med-

icine, pharmacy, the ph~u>maceutical industry, and chemistry other than 
pharmaceutical chemistry. This Council will help in the drafting of 
the suhsidiary regulations and orders required to make the Act opera
tionaL It is expected that it will be several months before these regu
lations are published. The Council is also empowered to advise the 
Home Minister and the Ministers concerned with Health and Educa
tion on any matters related to drug abuse or drug dependence. 

The Aet categorizes controlled drugs into three classes and specifies 
punishments (ranging from 6 months to 14 years imprisonment) and 
fines (with no specific limit) for each 'Offense lUlder the Act. The max
imum penalties for simple possession are lighter than for production, 
supplying, possession 'with intent to supply, allowing one's OWll prem
ise,<;; to be uf-1ed for commission of offenses (f'Or example, the smoking 
of cannabis), and cultivating cannabis. 

The Act appears to extend the police powers in regard to search 
and seizure and arrest, but the extent or the import of llew po'wers is 
unclear until the implementing regulations have 'been published. 
Oanada 

In Canada, t.he Interim Report of the Commission 'Of Inquiry into 
the Non-Medieal Use of Drugs (5) (the La Dain Report) gives the 
results of high school and college surveys on cannabis use -which were 
conducted in different parts of the C01Ultry in 1968 and 1969. The 
Commission, on the' basis of these published surveys as ,vell as testi
mony gather'ed fl'Om expert witnesBes, states that it is reasonable to 
believe' (at the, time of publication in 11)70) that probably more than 
10 percent of all high school students in Canada have used cannabis 
und, of course, some studies in s'Ome parts of the country have found 
much higher proportions. Data on use from a university level suggest 
that at least 25 percent of all university students luwe. at 'least experi-
mented wit·h marihuana. . 

Although, at t.he time. 'Of this writing, the. Commission has not re
leased a second major report, it is probably a safe assumption that can
nabis use has continued to rise among high school and university stu
dents just as it has in the United States. One indication 'Of this is that 
the C'Ommission itself cites a study carried out in the fall 'and spring 
terms of the same academic year ,vhich shows a rise in the percentage 
of users from 10.6 to 27.3 percent. Usage is defined as use at least 
once in the pre.cedinp: six mont.hs. A second study comes to the same 
c'Onclusion (1). H. David Archibald, Executive Director of the. Addic
tion Resellrch Council in TOl'ont.'O, Ontario, reported that for several 
years the Oonllcil has made a dC'tailed study of ill icit drug use among 
over 27,000 high school students (both rural and nrban) in \ral'i
ous parts of Canada. In one case the fiommission did a SUITey in 
1968 and followl'd it. up in 1970. The percentage', 0:1' students 1,,110 re
porwd use of one or more of 10 psyehoactive substances (including 
marihuana. hut e,xeluding tolntceo and alcohol) hadl'isen in the t\\"o 
yrar interim from 20 to 26 pe'rcent., but the incl'C'ase in re.p'Ol'tcd mal'i
luuma usc jumped frol11 6.7 to 18.3 l1ercent, nearly a Hll'ee fold rise. 

~. 
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The Addiction Research FOlUldation, an agency of tJH~ Government 
of Ontario, was set up over twenty years ago with a broad mandate to 
cover the entire field of drug dependence, Illcluding alcohoL It covers 
not only scientific research but the development of clinical services 
for the purposes of research, teaching and demonstration. In the early 
yenr::> of the Foundation's work, much of their efforts went into the 
field of alcoholism. In the Report to the Committee on Problems of 
Drug Dependence, Dr. Archibald reports that the most fascinating 
thing from an epidemiological point of view is that the alcohol dis
tribution curve which had evo~ved during the earlier studies appears 
to apply also to the frequency of marihuana use. If variations in over
all use and the occurrence of frequent use are examined together, 
there is a positive relationship-that is, increases in overall use are 
accompanied by even greater increases in the proportion of frequent 
users. 

The Commission is now engaged in a study in which they will 
attempt to assess what they call the "social toxicity" of long-term 
marihuana use. 1\vo groups wil[ live for three months in the Institut€. 
A mieroeconomy will be established, based on the performance of 
simple construction tasks, with the eamings of subjects dependent 
on the amount of personal effort they expend. Subj ects in one of the 
groups will smoke a prescribed amount of marihuana daily and will 
be able to use their earnings to purchase more. The researchers wiN 
at.tempt to determine the effects of marihuana use on such social 
variables as work habits, recreational activities, and aggressive 
behavior. 

The Le Dain Commission solicited and received letters from private 
citizens on the Iron-medical use of drugs. A review of these letters, as 
well as expert testimony from informed obseHers, indicates that, as 
in the Fnited States, use of cannabis has spread to groups other than 
the young. 
Australia and New Zealand 

GeneralOy speaking, the ANZ area, that is Australia, New Zealand, 
Fiji, and the Pacific islands in their vicinity, is an area where the 
usc of narcotics, marihuana and stimnlants ls 1'ehLtiveIy low. Use is 
generally f1'O\yned npon by the public and there has been careful en
forcement of la,Ys against t.he. use 'of drugs with an abuse po~ntial. 
Several factors account for this state of affairs: 1) the rellatively iso
lated position of these oceanic comll1Unit.ies; 2) the more. or less rural 
complexion of some of these. areas; 3) litt.le, if any, us~ of into::cicating 
substances by the prc-Emopean populat.ions (abOl'lginals III Aus
tl'alia, Maoris i 11 New Zeal and) ; and 4) the lack of an iUicit drug 
using tradition in Aust.ralia amI New Zealand and little or no im
migration from conntries with such use. 

Australia has several heavy urban cOllcentrations, and it is from 
these centers that reports are emanating, indicating that there is an 
increasing use of various kinds of chugs, including cannabis. Tlle same 
kind of nnding ca.n be reported from New Zealand. There is some pro
duction, on a very small scale, of mnrihuana in Australia. Most. of the 
marihuana used in the country is reported as coming from the United 
States (but newspaper accounts are not clear on whether or not the 
marihuana originates in the United States 01' is simply shipped from 
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there). Austra:Jia is not, 'at the present time, -a transshipment point for 
other drugs, and Australian 'authorities are exerting all their efforts 
to see that-the situation remains this way. 

Most Australians are still opposed to the use of cannabis, although 
there is a small group of young people (who get some support from 
some medical practitioners) who claim that restrictions on the use or 
marihuana constitute restraints on their civil liberties. 

The Medical.T ournal or Australia, August 7,1971, reports on a longi
tudinal study of cannabis use in an Austra:lian undergraduate popula
tion which is currently underway. A random sample of 168 first and 
second year students (72 males and 96 females) in the Faculties of 
Arts and Science at the University of Sydney was questioned -about 
marihuana use, and the social and academic correlates of their drug 
,use were established. Twenty-one subjects (12.5%) were classified as 
nsers (those who have used the drug three or more times). Nine of the 
subjects (5.4%) were classified as experimenters (those who had used 
the drug no more than twice). The modal marihuana user is male, liv
ing away from home in shared accommodations. He is unlikely to have 
any formal religious-affiliation. Users tend to be somewhat extroverted, 
raclical and opc.>l1-minded. 

Although cannabis was fairly easy to obtain dnringthe period of 
the study, only six of the user group had used it more than ten times. 
It is evident that marihuana is not being used as a substitute for -alco
hol, since 60 percent of the combined using group stated that the.y also 
used both beer and whiskey. Thirteen percent of the marihuana users 
were heavy smokers (100 or more. cigarettes per week) as opposed to 
only 2.3 percent oithe non-marihuana users who fall into this category. 

The subjeclts in this study, having been given guarantees of confiden
tiality, have-agreed to be reinterviewed for severa.] years, thus furnish
ing at least a start to a long-term prospective study. 

EunOPE 
France 

It is difficult to obtain any ielea of the actml'1 prevalenci.> of use of 
ma,rihuana in France since st.atistica:l indicators do not distingnish 
mari~lUana from other drugs of abuse. One French specialist il1as esti
mated that the use of marihuana has donb1ed in the-last ten years, but 
tIlis estimat.e Jacks statistical corroboration. The use. of the drug seems 
t.o be centered in Paris and the major nrban centers along talC Riviera 
coast and in Marseilles. 

'Ilhe problem of marihuana use has 'heen studied in Frnncesince 1838, 
and one of t~le first physieinns who d!.woted nnv ntte.ntiol1 to the possi, 
ble nse of cannnbis in t.he t.reatment of ne1'"o\ls nnd mental disorders 
was rulso a Frenchman (4). 

In September 1971, n speciaJ m(>,eting 'of dl'1lg' speciaJisrs was culled 
in Mn,rsenIes to eXlamin(>, t.he who1e problem of: (h~lg lise and dl1lg' de
pendence, and a new eommittee was set np to studv all asne,('ts of t·lle 
mnrihua.na problem in Fmnee. Dr. Naas of Oolumhin Unh-ersity was 
anpointed Ohairmnn a.nc1 t;he group a.lso inell\Cles Profe811or 13018sim', 
Chief of: the Neu1'opsychj<atry Dep;a.l'tment, 8a1pet1'ie1'(1 Hospital, Paris, 
and Professor Cart.eux, a,not.hcl' Freueh spnC'iaHst. ' 

r:ph(>, Fr'el1ch public health .coc1(', most recently ame.nc1e,c1 by a(>,gis
labon of December 1970, 'forlnc1s the product.ion, pos..session, trade and 
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use of marihuana. The legislation combines prohibition of drug use 
with socio-medical assistance for users. The marihuana user is looked 
upon ,as a sick person rather than a crimina;l. However, the legislation 
provides heavy penalties, including loss of civil rights, heavy fines and 
imprisonment. 
Italy 

MarilllUana is used very little in Italy by Italians-what tJhere is of 
it is believed to be brought into the country by foreigners, particularly 
American, British, 'and Scandinavian students. 'Dhere is, however, a 
good deal of hashish used by Italians and the traffic in this drug has in
creased notably during tJhe past year. Hashish seems to be used pri
mfurily by hippies and students. However, there are practically no so
ciological surveys of use 'Of either hashish or marihuana. 

A bill is now before Parliament entitled "Repressive Measures 
Against Drug 'l'raffic" and this bill follows the American pattern of 
differentiating between possession for personal use and drug traffick
ing. There are special provisions in this law dealing with marihuana. 
At the time of this writing~ the bi,ll has not yet been passed, but most 
observers feel that passage IS likely. 

Under the existing law, persona'l users, pushers and traffickers are 
all treated alike with mandatory imprisonment pending trial. Many 
Italians believe that youthful foreigners ,are at the center of the semi
organized traffic in marihuana, hashish, ,and a variety of other drugs. 
In the first six months of 1970, of a total of 168 persons arrested on 
drug c;harges, 68 were foreigners. Although there are no compwrative 
arrest figures for iJhe yearR before 1970, policemen and consu~ar 'Officials 
fLgree that many more foreigners are running afoul of Italy'S drug laws 
than ever before. 

There are other indications that the drug traffic is increasing in Italy. 
Between .Tanuary and July of 1970 the po1ice confiscated 330 pounds 
of hashish, more than twice the amonnt seized in 1969 and 30 times 
more than the amount seized in 1967. Police estimate that the amount 
confiscated constitutes only 15 percent to 20 percent of the amount 
of drugs in circulation. 

To tIle extent that Italian public opinion is familiar with the pro
visions of the prol?osed. Jaw which c1ist.inguishes between simple pos
session and trafficking, it, seems to be favorable. At the present time, 
sentences for marihuana use, possession or trafficking vary according 
to the judge. Recently, a lower court ruled that personal use of mari
huana does not constitute a crime. It is believed unlikely that the 
higher ~ourts will uphold this ruling. The majority of the public is 
strenuously opposed to the use of either marihuana or hashish. 
Spain and Portugal 

There are no figures available on the amount or marihnalHL or 
hashish consumed by Spanish nationuls, but the Spanish government 
is increasingly concerned about the rising drug traffic (mainly the 
importation of kif fr0111 :Morocco throngh Algecims) which they feel 
is llUl'turing the gl'Owth of drug use in Spain. Police officials have been 
campaigning to make Spahl's current stiff d.rug violation penalties 
even more seyere. Newspapers haye run sensatiollal stories eoncel'ned 
with the clangers of drug abuse. 
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Many foreigners, particularly students, impressed with the com
parative ease with which they can buy hashish in Morocco, seem to be 
unawareof the severe penalties if they. are caught smuggling the drug 
into Spain-eyen for their own use. Dnder Spanish law the defendant 
can get off only with a fine, a brief period in jail, and expulsion if the 
quantity carried is less than half a pound-and if he can convince au
thorities that it was for his o\)'n personal use. If he is carrying a greater 
qnantity he is chargecl as a trafficker and conviction on this charge 
means a minimum of 6 years in jail. 

American consular officials in Spain have become increasingly con
cerned about the number of American students who are being picked 
up and jailed in Spain and have mounted a vigorous campaign to 
warn traveling youngsters of the dangers of trying to bring hashish 
into the COlmtry. . 

Portuguese authorities beli('ve that drug abuse among their own 
people is llot a significant problem at present, although they are aware 
that there is .un increasing incidence among tourists in resort areas 
around Lisbon and along the southern coast (Algarve). The police 
believe that, at the present time, there is no large scale organized drug 
trafficking in the country and that the only supplies entering the 
country are small amounts brought. in by travelers for personal usc. 
Derl11wrk 

The narcotics law in Denmark dat('s to 19155 and is in conformity 
with the Single Convention on Narcotic Drugs of 1961. Violation of 
the narcotics law is punishable by fine or imprisonment of up to two 
years. In June 1969, the law was amended and the penalty for traf
ticking was stiffened \\'ith provisions for imprisonment up to six 
years. 

'rhe Danish police are directing their efforts primarily against nar
eotic..s dea.lers. Danish users of drugs, especially hashish or marihuana, 
jf caught by the police are usually given a \varning and the drngs 
are confiscated. Howeyer, foreigners who are caught with eyen a 
small amount of drugs are liable to expnlsion and exclusion from 
Denmark for a period of up to two years. In 1971, about 50 to 70 
young people a 1ll0nth were deported from Copenhagen. In Copen
hagen, 473 kilos of marihuana were seized in 1970. During the first 
six months of 1971, 329 kilos of hashish were seized. . 

There are indications that the growing drug problem in Denmark, 
as wen as the invasion of thonsands of y0\1l1g people during the sum
mer who were attracted by the Dane's repnt.ation for permissiveness, 
has 1ec1 to a more negative attitude by the Dm1C's toward .the use of 
marihuana and hashish. '1']}e Danish 'police hop(' tha.t the combinC'Cl 
effect of expulsion of fOl'eignel's cltUght using narcotics and stepped 
up border l)ntrols to tUl1l away yonl1l-,rstel'S carrying' narcotics wlll 
deter the influx of drug' lIsers into Denmark in the near future. 
R~LJeden 

The main preoccnpation of Sweden contil1llC's to be the number of 
amphetamine users rather than the number of marihuana 01' hashish 
us(>rs. Swedish users mainline Preludhl and Ritalin, both of which 
have now been removed altogether from the Swedish plmrmacopeia. 
There are now oetw('en 10,000 and 12,000 addicts, about 6,000 in 
Stockholm and th(' rest principally in Gotcbol'g and the Malmo Lund 
orea. 

~. 
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The Nethe1'Zand8 
Probably no country in Europe has received more widespread pl'.b

licity concerning its approach to marihuana use than the Netherlands. 
In Amsterdam weekly price quotations for various types of hashish 
are widely known and publicized. Muncipally supported youth clubs, 
while not officially condoning cannabis use, are quite permissive about 
the use of hashish on their premises. "Dealing" in these clubs, at least 
hl more than very small quantities for personal use, is however, ac
tively discouraged. 

Although there are penalties for personal use of soft drugs, the 
laws are rarely invok~d. This generally known fact has been one of 
the factors which have played a role in the popularity of. Amsterdam 
with young people from abroad. 

An article by George Letourneau dated September, 1971, entitled, 
"The Cannabis Milieu in Amsterdam" which describes the recent his
tory of cannabis use, was distributed during a recent international 
drug conference there. The article was made available by the Stichting 
Drugs Informatie, an informal drug informa.tion service widely trusted 
by young people. The following material is heavily based on it. 

Marihuana use was introduced into Amsterdam in about 1955, pri
marily through jazz musicians who had foreign contacts. Later the 
musicians were joined by persons from Surinam who started to fre
quent entertainment places in an area populated by university stu
dents, artists and writers. 

The author goes on to explain that cannabis use at that time implied 
considerable risk since many, if not most, of the Dutch people would 
call the police if they found that their neighbors were using illicit 
drugs. Shortly after the initia.l interest in drug use, an article by Jan 
Vrijman was published in Het Parool which claimed that the sen
tences given to calmabis users were disproportionately severe. The 
basic control law, the Opium Law of 1928, did not, in the opinion of 
Vrijman, make the necessary distinction between cann8Jbis and other 
illicit drugs. 

By 1959 better quality marihuana from the Congo became available 
along with increased quantities of hashish. Use is described as having 
spread from the University to high schools. At the same time some 
persons in Bohemian circles had beglm to experiment with ether and 
there was a growing use of amphetamines. 

According to Letourneau, by 1960 it. was possible to distinguish two 
main groups among the users of psychoactive drugs--callllabis users 
and opium users. Opium was available on the fringes of the Ohinese 
district where usage had been tolerated in certain recognized spots for 
many years. By the beginning of the sixties, opium use was beginning 
to spread from the elderly Chinese to certain Dutch citizens, but they 
don't seem to correspond to any recognizu.lYle American type of drug 
user. Letourneau describes them. as using opium "in the context of an 
ideology of voluntary poverty." The cannabis users have a much more 
familial' ring since they comprised some who used the drug for se1£
realization, and others 'who used it as a gesture of defiance against the 
estwblishment. 

Members of the In.ttel' (defiant) group are probably best lmown 
through the acti vities of the Provos, a group of radical youngsters, who 
were devoted to a disdosure of the injustices perpetrated on many 
groups in the society by the comparatively small group at the top who 
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ran things. The ideology aC<?ompanying hashish use by the ~rovos 
was an ideology of provocatIOn-they wanted to provoke actIOn by 
the authorities in regard to this one act, (cannabis smoking), so they 
could have a public forum to expose aN the other societal ills .. The 
Provos, by and large, used what they themselves described as "play
ful" methods of provocation. ,Vhen the Provos won a seat at the 
municipal electiolls (in the midcUe 60~s), they declared themselves 
clead since. they felt that they had now become institutiona,lized. 

I At least one radical section of the Provos, the Kabouters, continued 
to use cannabis as a form of sn,botage as late as 1970. In September 
of that year, two out of the five Kabouters who had been elected 
to the :Mullicipal Council openly smokec1 a "stickie" in the municipal 
council room. They were .arrested immediately after having been 
evicted from the chamber 'hut were released the same clay on low 
bail. 

At the trial it was estimated that at l('ast 250,000 persons in the 
Netherlands 11ac1 used cannabis during that year, and of these 30,000 
in Amsterdam were regular users. The two council members were 
fined 50 guilders (the lowest possible punishment). In that same 
year, 260 or roughly half of all persons arrested on drug charges 
were convicted. Two percent of these people. were prosecnted for traf
ficking. Penalties in Holland vary between a maximum of four years 
imprisonment .anda fine of 50 guilders. 

In 1968 the city of Amsterdam, prodded by representatives of 
various youth organizations, open('d tho Fantasio and Paracliso clubs, 
the first of a group to be given the title Cosmic Recreation Centers. 
The Centers 'were subsidized by grants both from tlw city and the 
central government. Although tIle prime purpose of these clubs was 
to furnish recreation, the use of drugs soon took over as a major in
formal focus. 

The illegal hnpol'tation of hashish increased substantially at that 
time, and a substantial amount of dealing began to take place on 
the club premis('s. For this reason both plac('s derided to dose their 
doors early in 1969. The management of the youth centers as well 
as the goyernment.al authoriti('s who '\yere subsidizing them frankly 
admitted that they had not gained enough administrative experience, 
to cope with the inGrease in dealing and violence which was beginning 
to take plaee in the clubs. . 

However, ,vith the closing of the two main clubs, there was un
precedented growth in the-clifl'usion and use of psychoactive substances 
in 'all the suburban clubhouses near Amsterda.m. The pSYCihoaotive 
substances were by no means confin('cl solely to marihuana and hashish. 
Confronted with'this phenomenon, the 1vol'ried youoh leaders went 
back to the government which granted tl1em the a.uthority to reopen 
the two largo centers. 

The clubs sti1l continne to operate l111der what is tantamount to 
n, gentlemen's ngreement between the government and the club man
agers, and the, provisions have never been spelled out in the public 
pr('ss. The provisions do state that criminal and professional deal
ings are forbidden and that the use of hard drugs (which includes 
J.JSD) should b('. -discouraged. 

The Dureh authol'ities seem to be operating on the principle that 
if t1lt' use of soft drugs js tolerated, they may be ab](> to avoid the 
usage oihard drugs. . . 
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There have been several untoward events, however, in the last two 
years, ,vhich may force them to rethink this policy. For one thing, the 
Dutch authorities had no foreknowledge of the number of non-Dutch 
residents who would turn up to talm advantage of the comparatively 
permissive Netherlands drug atmosphere. In the summer of 1970, 
historic Dam Square was inundated by youngsters who simply camped 
out there. There was a riot when police attempted to enforce a ban on 
sleeping there. This year the government set aside Vondel Park near 
the Leidseplein, a cafe and bar quarter, as a free al fresco sleeping 
quarter for their young visitors. 
Germany 

Drug abuse, particularly among teenagers and young people, has 
become a major concern both among Germans and in the American 
community within the past year. The government has beglUl a two 
pronged approach, aimed at halting the flow of drugs into the area and 
educating the young- people to the dangers of abuse. 

According to statIstics released by the State Criminal Police, the use 
of drugs in Bavaria has increased at least tenfold since 1967. For ex
ample, in 1967 the amount of hashish seized was 30 kilos, but by 1971 
the amount had gone up to 1712 kilos. The number of persons arrested 
for narcotics offenses in Bavaria increased from 770 in 1969 to 2725 in 
1970. Police estimate that these figures represent only 5 to 10 percent 
of the total narcotics traffic in Bavaria. G 

The figures also indicate that there is a growing use of narcotics 
among young people, especially j uvenil('s. The police report that 
juvelllles comprised 82.5 percent of those arrested for drug offenses 
in Bavaria in 1969 but that by 1970 the figure had jumped to 65.8 
percent. 

Sections of the community other than the law enforcement sector 
are trying to attack the problem by learning the causes of drug use 
and attempting to prevent young people from becoming involved. The 
city of Munich, which accounts for roughly one third of the drug 
traffic in Bavaria, has taken the lead in the al)proach to this problem. 

In the fall of 1969, this city created a speCIal narcotics commission, 
headed by Second Burgermeister Dr. Hans Steinkohl, consisting of 
physicians, educators, lawyers, police, and representatives of parents' 
organizations. In the summer of 1970, the commission undertook 
several measures which included: distribution of literature on drug 
abuse to both young people and parents; the establishment of a data 
bank to assess motivation fOl'the us(" of drugs; the naming, within each 
school, of a "contact person" to whom students with drug problems 
can turn for help without fear of being turned in to the authorities; 
and the establishment of a narcotics counseling service within a Munich 
clinic. They also established a drug advisory home (Beratungsstelle), 
a specially created clinic manned around the clock by doctors and 
psychiatrists to assist addicts going through withdrawal, as well as 
to offer assistance to other dr'up: users. This clinic has proved to be of 
some 1wlp hut it. is not adequate for the ·task at hand since it (,'Ull accom
modate only a limited number of people, and in practice it tends to 
admit only ~t.hose suffering from the most severe withdra,,·al problems. 

The drug problem in Baval'in. is not simply a German problem, but 
with the large number of American soldiers, dependents and tourists 
scattered throughout the area the problem is a German-American one. 
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Although there are 110 accurate figures 011 the number of troops who 
have used, or are currentt.ly using, ch'ugs, the South Bavaria Bra,nch of 
the U.S. Judge Aclvocate's office reports that approximately half the 
court martials in the area result from drug charges. 

The United States Information Service reported in October 1971 
that approximrutely three dozen lectures, colloquia, seminars, panel 
discussions and film showings have been carried out lmder America 
House auspices in 1\T est Germany and ,Vest Berlin during the past 
months before audiences rtotaling 5,000 persons. USIA also repol~ts 
'widespread distribution 'among various professional persons of spe
cia,lized material on drugs and drug ,abuse from the United States. 
Fully a third of the lectures and panel discussions were conducted by 
a young German pharmacologist, now at Bonn University, 'who has re
cently returned from a two year stint. in the United' States 'ItS an 
Intel'llu:tional Postdodoral fellow in the Laboratory of Chemical 
Pharmacology at the Nrutional Institutes of Health. 'The Hmnbur/2: 
City Governrilent mimeographed 400 cOllies of his lecture for distribu
tion to selected officials and professionals associated with the problem 
of drug abuse in that city, and the Bavarian Ministry of the Interior 
distributed the text -to aU Public Health Offices in the state. 
Belgiwn 

Marihuana is illegal, but tons of it are grown legally as an adjunct 
to the important sugar ueet. crop. In the region around Tirlemont, 
plots are devoted to the cultivation of beet seed. Each plant is sur
rounded in the spring with a planting of cannabis, since it growS 
thickly -anel rapidly -to a height of ::even feet or more, providing a 
screen against the' winds. Growers say this practice is standard all 
over Europe. In August, when the danger is over, the cannabis is 
destroyed under government supervision. Farm officials say that to 
date none of the plants has been stolen. 
Greece 

There is limited use of marihuana in Greece, but there are several 
thousand hashish users and this is -a problem of lone; standing. It 
should be remembered that the Indian Hemp Commissioners, in addi
tion to !;I.massing testimony from all parts of India on the methoels or 
controlling the production' and clistribution of the hemp plant products, 
also collected data on methods used in other pal.is of the worlel. One 
of the foul' countries which they included was Greece. 

At the time of the issuance of the report (1893-94) Greece had no 
law rep;ulating 01' spe~ificalJy nl1ndi.ng to the pl'O~luction, manufac
ture 01' export of hashIsh. (At that tIme. E/2:ypt beheved that most of 
the hashish entering that country il1egal1y came from Greece.) The 
sale of hashish as merchandise 'was aUo-\ved, but a police order of 
1891 prohibited its sale and consumption in the small cafes of Athens 
Ilnd Ph'eaus. Apparently, the use of hashish had been introduced about 
fifteen years earlier. The police ban was based on a report of the 
Snnitnry Board in Athens which cited the findings of the number of 
hemp j~duced psychoses in Bengal asylnms as n justification for their 
repreSSIve, measures. 

Hashish use still peems to be concentrated primarily in the al'en 
aronnd Athens and Pil'eans, and the users arc mostly male. Greek 
authorities beliC\re that the tightly knit Greek social structure offers 
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protection -against the widespreadl'esort to drug USe for entertainment 
or escape. 

Greek law has ahViays been severe in dealing with drugs and drug 
users, and a December 1970 law establishes even stiffer penalties. 
Eastm'n Europe 

Eastern European countries report that their major difficulty so far 
has been with the growing use of hashish, rut least on the basis of 
customs seizures so far this year. Bulgaria reports a seizure of 4,000 
kilos of hashish and Romanians have uncovered about 300 kilos during 
the same period. Both countries, but more particularly Romania, are 
also concerned about the increasing evidence of heroin shipments. 
Romanian officials are concerned that their country might become a 
transshipment point. To date there have been no official pronounce
ments concerned with increasing drug use in these countrie~1 but au
thorities feel that their own nat.1ons are not immune and are stepping 
up their border patrols to intercept drug shipments. 
Russia 

There are no published statistics on the use of marihuana and other 
drugs in the Soviet Fnion. Among the Turkish populations of Central 
Asia and in the Southern Republics of the Caucasus, the use of hashish 
is endemic and to a certain extent tolerated, especially in rural areas. 
Drug use in other areas of the USSR is probably still relatively rare. 
However, in recent years an increase in thE', number of articles on nar
cotics abuse in ne"'spapers and specialized legal journals seem. to indi
cate a growing, though still limited, problem in urban areas. Mari
huana seems to be gaining some popularity with Soviet youth, perhaps 
in imitation of 'Western youth culture, while experimentation with 
hashish has been noted in metropolitan intellectual circles. However, 
excessive consumption of alcohol still seems to be the major national 
problem. " 

There is increasing- evidence that there is enough of a drug problem 
in several areas of the country to justify the tightening- of controls. 
Georgia is one such example. This strengthening of the laws was 
praised by many legal experts in Moscow. 

N areoties convictions, including those for pushers, carry prison 
terms from one to ten years, ·wit.h three years the apparent median for 
i1rst offenders. Recidiyists and large scale traffickers can receive sen
tences up to 15 years. Paradoxically, however, simple possession is not 
a, criminal offense in the two largest constituent. republics, the Russian 
Federation and the Ukraine. There is increasing discussion of the 
need for a nationally directed drug abuse program within a, nnifor111 
narcotics code. 

NEAR AND l\froDL]~ EAs'r 

Cannabis nse has been widespread in Near Eastern countries for 
a much longer period of time than in '\Vestern countries, so the litera
ture is much more eX!tensive from those regions. However, several 
citutions should be borne in mind 'when considering these st.udies: 1) 
:Most, if not all of the stndies report on the use of hashish, a, much 
stronger form of cannabis than that currently in usc in the United 
St.ate.s; 2) '1'he use o:f biased samples (study groups frequently drawn 
from prison popUlations or exclusively :from members of the lowest 
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economic groups) ; 3} The lack of adequate control groups; 4) Fre
quent failure to consider the implicat.ions of t.he fact t.hat cannabis 
tends to be mixed with other drugs (Itobacco, dhatnra or more rarely 
ophm1) or the corollary question of t.he extent to which users of can
nabis are also users of other drugs. 

Undoubtedly one of the most criticll.l features differentiating ac
counts of the effects of hashish on users in underdeveloped countries 
and the use of cannn,bis in the United St.ates has to do w'ith the level 
of nutrition. Obviously the use of any drug ,yiH have a far greater 
effect on people who are chronically linderied. As far back as 1894, 
an English writer, surveying studies done in the previous two decades 
in Incfian mental hospitals, said that the violent intoxicating e.ffects 
of ganja or charas are less marked or not seen at all in persons having 
a regular and wholesome supply of food. 

The question of the duration of the use of calmabis, as well as the 
strength of the form of cannabis employed, are extremely important 
issues from the standpoint of public health. Observations of Eastern 
writers tend to be at odds with those from other parts of the world. To 
begin with, it is usually safe to assume that in talking about persistent 
use they are speaking of persistent hashish use, but this is not always 
clear and yet this is a crucial issue. Most Eastern writers imply that 
once the cannabis (hashish) habit is established it is likely to Jast as a 
daily habit for many years. However, actual longitudinal data on 
representative samples of persons initiated to its use are seldom if 
ever cited. In other parts of the world there are indications that some 
discontinue use after adolescence or use it only intermittently. 
Israel 

Israe1 reports an increasing amount of hashish use among universi~y, 
and even some secondary school stud('nts. In his study of the SOClO
logical and epidemiological features of hashish use in Israel, Miller 
points out that several features pecuHar to the State of Israel must be 
borne in mind in considering the use of hashish there (7). Geograph
ically, Israel is in the midst of neighbors who for long have had a 
drug culture, preeminently t.he use of IHlshish, bnt with a strong opium 
subculture. The country has, in the past, served as a transshipment 
point for the tra.nsport of drngs and its border areas sti1l serve the 
same function. Before the formation of the State of Israel, there 
seems to have been a very small nucleus of hard-core addicts made up 
primarily of marginal people from East,ern .Tewish cultures and a few 
'Westerners who Wl'r{l probably medica l1y addicted. The numbers of 
both of t.hese groups increased after sta.tehood with the beginning of 
mass immigration. . 

The .Tewish immigration from the 1vHdclle East brought a mass of 
people from the hashish cnltul'es, and the number of these lvIiddle 
Eastel'u and North African migra.nts relative to that of European 
.Tews incrl'asec1. Some of tl1C.'se immigrants had belongecl to criminal 
groups in t.heir home conntl'ies, and m!lny of them were addicted to 
Imsllish as w(ln as to the use of opium. :Most of t)w, migrants had prob-" 
lems a(:hieving social or economic stat.us in the, earliest years of their 
stay in Israel, primarily beea,use of tlH'. great d1ffieulties h1 accu1tura
tion, Some of the children of tlws(l. mig!'ants, unable to adjust to the 
highly competitive ISI'aeE soc.i(l.ty clominatecl by Enroptlan born ,Tews, 
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become school dropouts and deHnquents and are over-represented in 
the addiction figures. 

Some Israeli Arabs and Oriental-born Jews use hashish socially, 
but up until the present time heavy cannabis use seems to have been 
associated with the criminal elements of society. There is some evidence 
of its initial eA'iension to non-delinquent but marginal youth of Mid
dle Eastern descent. 

After the Six Day War in 1967, use of hashish increased because of 
the greater availability of the drug and the comparatively ease of ob
taining it. In addition, since 1967 there have been an increasing num
ber of youngsters from ,Vestsrn countries who have come to study or 
visit in Israel, and many of them have brought with them their can
nabis smoking habits. According to police reports, there were twice 
as many Israeli drug offenders in 1969 as in 1966 before the Six Day 
,Val'. The same reports point up the increasing drug traffic. In 1966, 
111 kilos of hashish were confiscated, and in 1969, 3,179 kilos. The 
amount of opium confiscated was 40 times greater than that seized 
before the ,Yal'. The Old City of Jerusalem seems to have become a 
center of the drug trade, and arrests there indicate that many for
eigners are engaged in the business of smuggling hashish to Eurape 
and America. 

Israeli social scientists stress the fact that there are no -adequate 
figuresAlYailable on either incidence or pre\ralence of use of cannabis 
among students or other groups in the population. However, there is 
some evidence that use is increasing among adolescents and for some 
of them it may represent a disaffection with the life styles of their 
elders. 

,Vhile drug abuse is a more serious problem in Israel than it was 
b0fore the 1967 Six Day War, it has not become an acute problem to 
the degree it has in other nations largely because the population 
g'enerally is alert and well edur-ated and official counter measures have 
been dgorously pressed. Israel is apparently not a transit state for 
opium or its derivatives nor are they a significant problem there. Be
cause of publicity given to convictions in 1970 and 1971, cases of hash
ish areon the decline, 
Lebarwn 

Lebanon is one of the 'prime hashish producing areas of the Near 
East and most of the country's production is concentmted in the Her
mel area. An article which appe'ared in rOrient Le Jour on .Tune 20, 
1971, (a leading Lebanese ne.wspaper) gives a scholarly and poignant 
picture of the life of the cannabis growers, a picture which could prob
ably serve as a prototype of the lives of other .gro,yers of marihuana 
and of opium poppies in other undeveloped areas of the world. The 
article also gives some insight into the reasons 'why hashish production 
has become so deeply ingr.ained in the area and why its eradication is 
so difficult, 

The Hermel area is exceedingly poor-there are practically no in
cliddnal homes and many faimlies li\'e together in e:\.i'remely primi
ti \'0 dwellings. There is no pub] ic water distribution, so the people must 
f'ithf"r use. the public fountains or dig their own wells. Roads are al
most nonexistent, and the connecting links between villages are usually 
mule tracks. There m'e few schools and no hospitals. In the entire 
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district there are only a few doctors. In the village of Hel'mel (popu
lation of 6,000) there is not ev-en a pharmacy. There is pl'l1ctically no 
electricity. 

Most of the arable land is owned and cultivated by tribal members. 
A tribe consists of a number of famj]jes all of whom have the same 
name. Some of the lanel is cultiv-Rteel by tenant farmers, metllyel's who 
do not belong to tribal groups and are at the bottom of the econonllc 
and sociallaelder. The hving conditions of the OWners and the tenant 
farmers are usually equally miserable. 

Planting hashish is for the peasant of Hermal the equivalent of 
planting tobacco or wheat. None of the hashish is consumed locally. 
For the farmer, it is simply It crop which will permit him to augment 
the family budget. The hemp crop has seveml advantages for the 
farmer-it can be planted in place of wheat in the framework of It 
three crop rotation of crops even when the lanel is left fallow. In ltc1di
tion, the hemp plant does not require irrigation. The picked and drieel 
hemp produces its own seeds which will be used during the course of 
the following season. The drug itself is sold by the hundred weig11t 
(quintal). In the past this was worth LL 1,000, as compared to wheat 
(LL 25) and tomatoes (LI.J 40). Even when the central govemment 
has attempted at yarious times to crack clown on the production of 
hashish and substitute various food e1'Ops. this has proven to be im
practical since there are no roads to get such bulky produce to market. 
The hashish is resold to traffickers who are reCl'nit~d from the larger 
towns and especially from a gronp calleel the "abadhays" ("tough 
guys" of the tribes) who have direct links to the tribal chiefs. 

At times the central government, in an attempt to consolidate power 
and reduce the power of the tribal chiefs, has permitted the farmers of 
Hermel to grow anel sell Indian hemp. At other times they have at
tempted to. introduce the production of substitute. crops such as sun
flowers. However, the cost of production of the sunflowers was higher 
Ulan that of hemp and, of course, the crop brought in much Jess. 

To date, there, has been no succeSSltlJ attl'mpt to introduce a viable 
substitute crop for hemp and the farmers of Hermel, even with the 
hemp crop, JiYe. at a bare subsistence level. 
Iran 

The nse of cannabis in Iran up until the present time has been neg
ligible and the penalties for use and smuggling have been light com
pared to those for smuggling opium and heroin. Today the uSe of 
hashish is becoming more prevalent, especially among students. Re
cent stlttemellts by governnwnt leaders indicate tllat if smugglblg nud 
the use of hashish is increased the state might have to re-e..'\:amine its 
laws with a view to increasing penalties. 
Egypt 

In Egypt, expert observers estimate. that thl? current, numbl'r of 
hashish nSl']'8 is about 180,000 whicll would inclnde about two percent 
of the adult male population. The use of hashish ]las long been a prob
lem in Egypt and in other Arab states, and there is a well-established 
trafficking pattern to Egypt from Ll'banoll. Opium is imported pri
marily from Turkey with some lesser quantities coming from Iran. 
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USAGE IN LATIN AMERIOA 

Although the New World has a much greater array of na;rcotic and 
hallucinogenic plants than the Old World (phm'ts utiEzed for reli
gious, medicrul and rr..creational purposes) cannabis is not indigenous 
here. Schultes, the famed ethn'Ob'Otanist 'Of Harvard University, states 
that 'Out 'Of the hmlClreds 'Of th'Ousands of plant species, perhaps ab'Out 
sixty have been uti.lized as hallucin'Ogens, and of these sixty 'Only 
twenty have been used t'Oany great extent and m'Ost 'Of these are f'Ound 
in the New 'V'Orld. (8) 

There is n'O mention 'Of cannabis in all the aCCOlmts 'Of N or'th Amer
ican Indian medicine assembled by early travelers t'O this continent. 
Similarly, in the extensive coJrlec'ti'On 'Of materia.ls 'On Aztec Materia 
Medica assembled by Sahagun sh'Ortly after the C'Onquest, one finds 
n'O mention 'Of this herb. Al't historians and archael'Ogists wh'O are spe
cialists in S'Outh American artifacts P'Oint t'O the absence of any rep
resentati'Ons 'Of 'the plant in cult objects, whereas there is an abtmdance 
of such representrutions for the "magic mushro'Oms", to cite but one 
example. 

The plants may have been intr'Oduced by the Spaniards t'O Mexico, 
Central and S'Outh America, either at the time of the C'Onquest 'Or 
sh'Ol1ly thereafter. It should be remembered that Spain had l'Ong been 
'Occupied by the Moors and c'Ommerce with them continued long after 
they had been expelled fr'Om the c'Ountry. Cannabis was and is used in 
Arabic medicine, and its use b'Oth as a medicine and as a refreshing 
t'Onic may well have been kn'Own t'O the c'Omm'On pe'Ople. The history 
of the introducti'On 'Of the plant to La'tin America remains to be writ
ten, and it is a curi'Ous irony that with the current verit-able expl'Osion 
of research work dealing with cannabis comparatively little atten'ti'On 
so far has been paid by historians or anthr'Opologists 't'O the phenome
non of its spread. 

There is a difference of 'Opinion among experts about Brazil, with 
some persons chiming that cannabis was introduced by early P'Or
tuguese expl'Orers, and 'Others who state that it came in later with the 
advent of Negro slaves. The w'Ords f'Or cannabis in Brazil ("\yhich in
clude mach'Oma, ciemba, liamba, diamba, and mac'Onha.) are closely 
linked t'O some words for the plant from yarious sections of Africa. 
For example, in West Africa the names include yal1lba, dial1lba, and 
in South Africa, in addition to dagga, one also finds c1jal1lba, lirunba 
and riamba. 

Negro slaves in Brazil and in other parts of the New Wor1d were 
recruited from various sections of Africa and it is not possible to 
assumA that all of them were knowledgeable ab'Out ~annabis and its 
use (wllet.her medicinal, religions, 'Or recreational). Moroover, the 
conditions 'Of the slaye ships themselves "{QuId certa.inly have milit.ated 
against the carrying even of seeds 'Of the plant. Some aut-hnrs have 
pointed out that in the state of Bahia (still one of the areas of highest 
llse of cannabis in Brazil) there was a compamtiYely high proportion 
of Mohammedan Negroes who may well have been acquainted with 
both the medical and 'j'(lC'J'rational uses of ('anllabis. 

It SC(lms unlikely, however, that cannabis played any major role 
in the 111cc1i('a1 armamentarium of early Brazil, one that depended 
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heavily on the herbal knowledge of the slaves in the major plantations. 
It is not, for example, one of the plants mentioned by Freyre in his 
monumental studies of Brazil (including Masters and Slaves), al
though he goes into great detail about many other food and medicinal 
plants introduced into Brazman diets and home medical remedy supply 
cabinets by the slaves. 

Studies in Cuba (Lydia Cabrera) do not mention the plant among 
those whose therapeutic efficacy was known and prized by Negroes in 
that country in the early and middle decades of this century. No men
tion of cannabis appears in studies of Haitian herbs, for example. 
We Imow that cannabis was not introduced into .r amaic!t and Trinidad 
and some other islands of the ,Vest Indies until after Emancipation, 
and in fact is still called by its East lildian name of ganja. It is in
teresting that in the United States, whose population once included 
Negro slaves, the possibility has rarely been raised that they were the 
ones who were the first to recognize some of the euphoriant qualities 
of the plant. The religious cults of Negroes in the Caribbean islands 
which stress trance or possession and show the strongest evidence of 
African inspiration do not use drugs of any kind to induce possession. 
(9) This is true of candomble groups in Brazil, of Vodun in Haiti, 
of Shango in pre-Castro Ouba (and post-Oastro gronps in Miami) as 
well as of Shango groups in Trinidad. Bastide points out that some 
Negroes in the Northeastern parts of Brazil (the Sei-tao ) where they 
constituted a comparatively sman number vis-a-vis the native Indian 
groups, joined the Indians and created religious groups known as 
catimbo. The Indians were accustomed to using hallucinogenic snuffs 
in their ceremonies, and according to Bastide the Negroes substituted 
cannabis for the use of these snuffs. 

There are no completely adequate usage figures availab1e for any 
of the Latin American countries, although there is mounting evidence 
that many of them ar.e becoming increasingly concerned with the 
spread not only of marIhuana use, but of other drugs as "\yell, to sons 
and daughters of the middle and upper classes. Many countries main
tain that this spread is directly attributable either to the influence of 
the United States or European countries, and tend to discount the 
possibility that the adolescents may have learned the use from lower 
c1 ass members in their own societies. 
Mexico 

Mexico for many years has been a"ware of the use of marihuana in 
the slum districts of , many cities, desrite the fact that there are severe 
sentences either for possession or trafficking in the drug. The govern
ment of Mexico has always cooperated with the United States 
(primarily through its enforcement agencies) to cut down on the 
cultivation of both marihuana and opium poppies, as wen as to inter
cept shipments to il1e United States. (Most marihuana in the United 
States probably comes from Mexico.) 

The Mexican law is severe for eit1wl' possession 01' trafficking in 
marilnuma. In addition, tIle new Agrarian Reform r~aw provides for 
the confiscation of pl'iviltely owned 'Ja.nd used for growing mariln~ana 
or opium 1)oppie.8. Mexico was a signer of the Sill,!!le Convention on 
Narcotic Drugs in 1961. but nntil 1964, when tIle fortiet.h signatory 
was obta.ined and the Convention was made operational, there was 
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comparatively little attention paid either to the farmer who was apt 
to have small plots under cultivation or to the lower class users in the 
slum areas ,of the big cities. Even today with an intensive, wel1-
publicized campaign to eradicate marihuana plots, many obse,rvers feel 
that most of the zeal is centered in the Mexican Army and in the Fed
eral police forces. 

The states in which marihuana is grown include Sinaloa, Durango, 
Ohihuahua, Michoa.can, and Guerrero. Some of these states are among 
the poorest in Mexico, and at least two of them have been among the 
heaviest suppliers of Mexican labor to North American farms. 

A YV ashington Post dispatch, August 18, 19'71, :points out that 
"many of the poppy and cannabis farmers, who are tn'ed of growing 
corn that does not bring much profit, defend their property fiercely 
and shoot-outs with the soldiers are very common. Now farm ers are 
also threatened by loss of agricultural rlg'hts Or losing their la,nd al
together if they are found growing forbidden plants." 

It is only in the last few years that use of the drug has spread from 
the lower classes to the sons and daughters of the upper classes, and 
that. Mexican officials have admitted that Mexico has a drug problem 
of its own. A study made public in late .July 1971 by the MeXICO Oity 
Medical Center reported that of 7,500 students polled in grades 7-12, 
15 percent reported the use of some type of drug or hallucinogen. Of 
those who admitted the use of some type of drugs, 80 percent smoked 
marihuana. Usage had doubled compared to the previous year. 

To our knowledge, there luwe been no studies made of university 
students jn Mexican universities. The YV ashington Post, August 18, 
1971, says that "university students associate marihuana with the afflu
ent mhlOrity and also with the young thugs who often terrorize left
wing students. The left sees the gTowing use of marihuana as another 
sign of United States cultural imperialism." It should be remembered 
that the university students mentioned here r." e enrolleel in the Na
tional University of Mexico, a state supported institution. There are 
comparatively few private universities in Mexico, in the North Ameri
can sense of the term. In addition, many of the sons and daughters of 
the 'wealthier classes attend colleges and universities in the United" 
States or other countries. 

Following the publication of the Mexico City MediC/ILl Center re
port on student. drug use in July, there 'was a good deal of coverage 
III Mexican newspapers, including items such as these: (1) Dr. Carlos 
Tornero Diaz, Director of the Children's Hospital in Mexico City, 
a hospital primarily for the mentally ill, reports that about 12 per
cent of his patients enter as a result of some "drug connected dis
ability." Unfortunately, we have been unable, at the time of this writ
ing, to secure any more specific informat.ion as to the type or dura
tion of these drug connected disabilities; (2) one columnist for Excel· 
sior's [lltimas N oticias (one of the most 'widely read newS'papers in 
the ca1?ito] city) reported that hetween one nnd /fi, half and two tons 
of marIhuana are smoked weekly in Mexico City. 

Mexican law is extremely severe in dealing with buyers of drugs 
and punishment is mnch more severe t.han in the United States. Sen
tences start wit.h a minimum of t.wo years, but lately they have been 
running as high as seven years, with lit.t.1e distinction made between 
possession of marihuana and heroin. United States Embassy officials 
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estimate that at least a thousand Americans are deported every year 
on drug charges. The rest (and there a,re over 250 of thE'Be) are now 
being held in Mexican jails. Because of the severity of the sentences, 
as well as the difficulties of life in Mexican jails, U.S. Embassy offi
cials are kept extremely busy with anti-drug campaigns aimed at 
American students who come either for short stays as tourists or en
rollment in colleges and universities which cater primarily to North 
Americans. 
Venez~tela 

In Venezuela, narcotics statistics date only from 1968. The quantity 
of marihuana confiscated declined slightly from 1968 to 1969 but 
approximately tripled in 1970. However, the maximum. total seizure 
in anyone year has never exceeded 254 pounds. Venezuela, because 
of its geographic position, lends itself as a transshipment point for 
narcotics to and from. 'an of South and Central America, as well as 
points north to the United States and Canada. In addition, Vene
zuela's proximity to the Andes mountain people, long known as pro
ducers of marihnana, coca and cocaine land the length of the Colombia
Venezuela border (with Colombia a major producer of cannabis), 
make Venezuela susceptible of transit,ioil into both a buyer's and 
seller's market . 
. In October of 1970, the Venezuelan C11Ulnber of Depnties created 
a special commission charged with investigat.ing the consumption and 
traffic of drugs in Venezuela. The report of this Commission should 
be available later this year. In addition, on September 1, 1971, the 
Venezuelan Cabinet issued Decree No. 684 creating a. Narcotics'Oom
mission to study plans and programs for combatting the traffic in 
eh'ugs, as "well as treatment plans for the rehabilitation of addicts. 
Oo701nbia 

Marihuana grows in many parts of Oolombia; and although it 
is illegal to possess, sell, purchase or use it, it is readily available 
through clandestine sources. Further, the application of! the law to 
use in certain circumstances, such as the privacy of one's home, has 
not received judicial interpretation; and, to our knowledge, no arrests 
have been made for this. University authorities in all of the major 
Colombian cities agr'ec that within the past four" yea.rs usc has 'in
creased markedly among students, but to the best of our knowledge, 
110 actual sl1l'veys on student use have so far been published. Univer
sit~ administratOl's in Bogota estimate. that at least 25 perccnt of 
thClr students arc regular users of cannabIS. " 

Some, North American medically trained observers report them
splves mystified concerning the number of reports of acute toxic reac
tions resulting from just one use of the drug. If snch reports are ac
curate, part of thc, expl~nation may lie in a clifference in drug potenc:y, 
One young AmerlC!1H m Bogota, reported that he had smoked marl
hunJla, snoradic!tl1y ill the United Stittes for sev(,l'al ypars lwfol'e com
ing to Colombia, and since his arrival in the city he had tried mari
hllltlHt twicc. Both times his t'eactions had been so violent that h(\ 
became frightened and vowed not to touch the drug again until he 
l(lft. the cOlmtry. " 

In Bogot{L t1H~l'O has been 110 systematic study of any kind done 
with chronic marihuana, users, and hl fact information on the existence 
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of a presumably fairly sizeable population is limited to statements 
concerning their marginal position. Up until a;bout four years ago, 
people smoking marihuana were called "marijuaneros" which is rough
ly synonomous with "bum." Certainly the term alludes to someone 
at the lowest level of society. As late as the 1940's, one of the main 
thoroughfares of downtown Bogota, today a fairly respectable street, 
was known as the street of the marijuaneros, and it was common to 
see people intoxicated from the drug there. 

In Cali, some observers believe that marihuana use has not only 
penetrated to the University, but that it is beginning to permeate all 
social classes. At least one behavioral science researcher, presently at 
the University of Florida, had identified a population of long-term 
users in Candelaria, a slum area of Cali, several years ago. Unfortu
nately, this study had not been centered on marihuana users as such
the information had just been amassed in the course of collection of 
other kinds of data. 

There are undoubtedly many other studies of just this sort, or 
researchers could go back to search their own field notes for observa
tions about marihuana use in a population or an area they were stucly
ing for some other reason. For example, one Colombia researcher has 
worked for -some twenty years on studies of Negro culture in the 
country. A good part of his basic research ,vas carried on in the 
Magdalena Vall('y, in northeastern, Colombia near the border of 
Venezuela. VVhen questioned, he recalled that he had often seen men 
smoking (marihuana) during their rest periods and at the close of 
the working day. Magdalena is widely known as one of the major mari
huana growing areas and it is probable that use is fairly widespread 
there and has been for many years. 

Dr. Reichel-Dolmatoff, one of the best known Colombian social 
!lnthropologists, did archeaeological research in the Magalena yalle.Y 
III the 1940's. He r('ca11s that his laborers regularly smoked marIhuana 
in their rest periods. At that time marihuana had already been made 
illega,] and to escape police reprisals and confiscations laborers grew 
the plant in a small poeket of soil deposited in the tops of palm trees. 
Some commercia,} marihuana was grown in small plantati.ms in that 
area at th(' time o£ his stucli('s, but the development of large scale 
growing operatiom; seems to be more recent. Other observers have 
point.ed to sites on the Magdalena River where long-term marihuana, 
use is very widespread. 

In Cali, one psychiatrist reports that ,about 50 percent of the 
patients who enter the mental hospital have some record of marihuana 
use. lIe does not believe that marihuana has been the leading factor 
leading to their psychotic state. He believes that marihuana, if any
thing, has simply setTed to trigger the dormant psychoses. It should 
be C'mphasized that this is not n. controlled stndy-it is simply the 
report of the iml)l'C'ssions of one psychi[~trist. 

Some blue ('ollar in£ormn.nts in Cn.li have recently notified Uni
versity of Florida researchers that, contrary to the opinion of many 
professional psychiatrists and medical doctors who tended to think of 
all chronic marilmana USCl'S us being mn.rgintll members of tlw society 
economically and in other ways as well, there were estabHshC'd popu
lations of users who were mannging to fundion both economically 
and socially. These populations included mechanics, manual laborers, 
as well as people who do odd jobs. 

75-724 0-72-5 



56 

Use of marihuana seems to be much more widespread 011 the north 
coast of Colombia than it is in Bogota. In Barranquilla, marihuana, 
according to well-informed respondents, is sold openly even in public 
places. Use is common among day laborers, office workers, university 
and high school students. It has even begun to penetrate the grade 
schools. 

The major source of supply seems to be the Magdalena River Val
ley and the Sierra Nevada de. Santa Marta. Though marihuana is now 
grown in practically every climate and altitude. in Colombia, and 
although there are small plantations e,'en on the Bogota plain, people 
[~n over the country agree that the highest quality marihuana is that 
from the Sierra Nevada de Santa Marta. This variety is called Santa 
Marta Dorado. The second best product comes from the Magdalena 
Valley. 

One anthropologist who has worked for many years on the North 
Coast reports that he can only guess at the history of mal'ihuana use 
in Colombia, but the introduction must luwe been many years ago. He. 
states that when he began his professional career twenty-three years 
ago, use of marihuana was widespl'rad among the working classes. 
This use through smoking, 11('. believrs, has not increased among the 
working class but is growing among the middle and upper classes. 

In Caliagena, many university officials brlieve that marihuana use 
is concentrn,ted in the slums and that almost all slum dwellers are 
chronic users. However, one man who has worked for years in one of 
the largest slums in Cartagena belien's that no more, than one percent 
of the slum dwellers arc chronic users. He. believes that use is growing, 
however. One of the other workers in the same slulll area reports that 
there now seems to be a tendency for people to organize clubs of 
marihuana users who get together to smoke, much as persons would 
drink alcohol 1n a, bar. These club organizers believe that marihuana 
is much less damaging than alcohol. Some other informants have told 
these social ,yorkers that some persons tmned to marihuana to get rid 
of their addiction to alcohol. 
A1'gentina 

In Argentina, most obse1'\'(\rs feel that the main drng of abuse is 
marihuana, a,lthough there is increasing evidence. that other stronger 
ch'ugs are being smuggled across the border from Para1guay. The 
Argentine government is very concerned ,vith growing drug use, and 
the press reports that in September the Social ·We.l:fare Minister lllet 
with gove.l'llment officials and private indiyiduals to draw up a "large 
scale offensive" aimed at chug peddlers catering to the 12-22 year old 
buyer. 

In October, the Argentine press reported tlH~t-the President sent to 
the Chamber of Deputies a, new draft contl'Ol law for the control of 
narcotics. Narco6cs is defined as all natural or synthetic substances 
~'capablc of creating states of cl('j)('ndency harmful to health." The 
bill would ('stablis1t a nationall'Pgistry for narcotics substances, and 
require t,hat all persons who dral in narcotics for commercial 0]' in
dustrial PUl'pos('s re~istel' within :-30 clays 'Of tIl(', pstablishment of such 
It register. 1.'110 Mimstry of Public Health is given the. responsibility 
of preparing a list of narcotic substances as well as the ('stablishment 
and coiltrol of the registry. 

'" 
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The bill would further provide that all drugs be sold only pursuant 
to a prescription prepared by a physician registered with the :Ministry 
of Public Health, that the pharmacist keep detailed records of saleB, 
and that auditors from the Ministry of Public Health be required to 
inspect these records. Penalties are imposed for failure to comply with 
these provisions. 

The penalties concerned with unlawful or cln,ndestine importation 
or exportation of narcotics have been strengthened and now provide 
for 10-30 years imprisonment and a fine four times as great as the value 
of the narcotics seized. One unique feature (at least of the draft pro
posal) is the proviso that any government official involved in any way 
in the drug traffic be given the maximml1 penalty corresponding to 
his degree of participation. 
Paraguay 

In July of 1$)'71, Parap;uay and Brazil signed a major agreement 
concerned with cooperatIOn on public health mntters in the border 
areas. The agreement is basically one cOll(~erned with the exchange 
of puhlic health information between the public health authorities of 
the Brazilian states of Motto Grosso and Parana, and the contiguous 
Paraguayan departments. The agreement sets up a bilateral working 
group to aecomplish this purpose. Priority attention is to be given to 
the eradication of malaria, smallpox, yello,y fever, leprosy, tubercu
losis, and venereal disease. 

Primarily, throngh the initiative of the government of Paraguay, 
special emi)hasis was placed on drug abuse control. Studies are to be 
made of the extent and form of use of narcotic and hallucinogenic 
drugs not only in border areas but nationwide. Medical and pharma
cological controls are under consideration as well as cooperative ec1u
catj~n!ll~ programs. A similar agreement with Argentina is a further 
possll)]hty. 

There are at pl'eS<.'ut no Jaws eoncerned with narcotics offenses em
bodied in the Pttragnayan criminal code. One of the most prominent 
Paraguayan ('riminal lawyers has 110'" prepared a draft or proposed 
legislation whieh will remedy this situation, and the draft is expected 
to be (\onsic1el'ec1 at. the next session of the Paraguayan Congress. The 
dmit also contains provisions rOl' a clrng abuse pi'evention and edu" 
cation campaign. . . 
J]J'{lzil 

The problem or drng abuse clid not exist on (tHY significant scale, 
or at least. did not seem to cause any significant publie eoncern in Brazil 
nntil abont 1921 when thC' first. laws appeal'l'cl on the books. TIll' present 
Brazilian 11ellal codt', issued in 19'11, ineol'poratt'd all previous legal 
l)1'o1'isions in its Artie1\' 2R1 and sUttes that it wonld he considered a 
crime to "plant, t'xpOl't. impQl·t, s('11 01' eany nareotic substaneC's," 
and that. those rounel guilty would hI', punishecl with from one to five 
years imprisonment. 'rhe' understanding of the flupreme Courh at 
the timl', however, was that. those who were <,al1g1lt in possession 0'[ 
drugs for persona1 use wonld be. treated as sirl\: people rather than 
rl'iminals. . 

"Within thG lash tlm,>(', years, however, sinr(> there has been a g'I'OW
jng use o'r illegal drugs, i>al'tirularly marihuana in Bl'Uzil, the Federal 
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government decided to change the provisions of the penal code and in 
December 1968 it issued a decree-Law No. 385. The new yersion of 
Article 281 provides that people who illegally possess drugs for per
sonal nse are also pmlishable under the law. This law also increased 
the penalty for those involved in trafficking. 

The Government of Brazil is apparently act.ing on the premise that 
the drug problem represents a threat to natIonal secul'lty and has 
recently initiated a major campaign to wal'll the public of the drug 
menace. To date in this campaign there has been little attempt to 
separate the various drugs of abuse either on the basis of the present 
prevalence of use (to say nothing of incidence) or on the varying abuse 
potentials of differing drug classes. Most informed obselTers believe 
that the drug most used in Brazil is marilmann" followed by the stimu
lants and tranquilizers. They believe that the traffic in cocaine and 
heroin is relatively minor. 

Even among those inyoh'ed in suppressing the illicit sale of llal'
cotics there is little hard information on the origin, distribution net
work or consumptioll patterns of the Brazilian traffic. It is assumed 
that the user problem centers in the Sao- Paolo- Rio- Belo Horizonte 
triangle. However, thel'e is a long estahlislH'd pl'oduction and heavy 
consumption pattern in the NOltheast, centering around Salvador, 
which is reputed to be one of the, principal transshipment centers of 
marihuana fl'om that region, as well as of cocaine from Bolivia. 
Reliable information on the price levels of Val'iOllS narcotics is also 
lacking. The price scale for ma1'ihuana in the Rio area might vary as 
much as from SOO U.S. clo]]ars per lalo for marihuana coming from 
Paraguay, to only a few dollars per kilo for marihuana coming from 
the. N Oltheast of Brazil itself. Some marihuana reportedly enters the 
country from Venezuela and Bolivia as well. 

np until a few years ago, cannabis ,yas sold openly in marketplaces 
under various names which include macollha, dimnba, herba de sonho 
(dream herb). Today the government campaign ag1ainst drugs is fo
cused to a large extent OIl the commerc(' and usn of marihuana. There 
are daily reports of arrests for selling, tmnsportation, rand usc of can
nabis. It is not clear what the speciile POW(,I'S are of the. various levels 
of police-federal, municipal, state andmilital'Y. 

The President of Brazil s('nt fa messag(' to the Congress on .Tune 25, 
1971, which was concerned with the whole area of dl'ug abnse, and is 
considered of sufficient importance. to be included among the Pr('si
dent's limited list of "impact projects" whieh will receive priority 
traatment. 

The proposed law contains, Inter alia, the following provisions: 
1, LOSR of government financinl aid to inSUtutionR whiC'l1 fail to cooperate in 

drug control, 
2. Educational programs to be conducted in all schools, designed to prl.'vent 

drug allUse. 
3, Dismissal of achool priu('ipals who fail to report drug tramc' within their 

schools. 
Carl<'ellatlon, for the 1'(1st of the scholastic y('ar, of the registration of stndmts 

found cnrrying drugs Ilt school. 

flome of the most controversial aspects of the law have to do with 
the proposn,ls for treatJnen~ of addicts, and those. dealing ,vith snm
mary trials of persons caught. in tIle fact of (~arrying, selling, or buying 
drugs. Compulsory treatment hl It hospital is 'asked for nddiets 'who 
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are acquitted on grounds that, because of drug dependehce, they were 
Ulll1ble, to lmderstand the illegal nature of theIr .act. Psychiatric treat
ment will be mandatory for addicts between 18 and 21 years of age. 
Addicts under 18 may be compelled to undergo treatment until they 
are fully r<.'habilitated. In all such CJases, incarceration will end as soon 
as an addict shows sufficient evidence of rehabilitation. The summary 
trial provision provides that a defendant will have to be indicted 
within 48 hours, and the judge willlm,ve a maximum period of 20 days 
in which to pass sentence. 

The pres<.'nt Penal Code 'which has been in effect since 1941 also 
provides for the compulsory treatment of drug addicts as well as crim
inals suffering from mental illness. Thes<.' provisions have rarely been 
carried out bec:ause of the. lack of speci:alized treatment facilities. More
over, the proposed law requires a judge to order psychiatdc treatment 
for addicts over 21 years of age only when they are acquitted on the 
grounds that, because of drug dep('ndence, they were unable to under
stand the il1ePial nature of th('iract. Since the type of drug most com
monly used in Brazil is marihuana, and of a typ<.' not normally suffi
eiently potent to produce this kind of effect, the net result wm prob
ably be that the majority of addicts in Brazil will continne to receive 
prison sentences and fines mther than psychin,tric t.reatment. 

The proposed provision for summary trial wit.hin 20 days is viewed 
as unrealistic by most observers. Both law enforcement and judicial 
aut.horities are lmanimous in saying that it is impossible for the police 
to present a laboratory analysis of confiscated narcotics within the 
period of time set forth in t.he proposed law, and the Brazilian courts 
simply cannot operate at the speed expect.ed of them. Trials of persons 
arrested on drug charges take at least three montlls and in some in
stances much longer. 

Cannabis was probably imported from Africa to Northeastern 
Brazil early in the colonial period and has been in use for well over 
two centuries. The aren. of its supposed introduction (Bahia State) 
and a state north of Bahia, Alagoas, are still among the areas with the 
highest, concentration of users. In 19'.lJ a team of anthropologists (9) 
studied a group of Tenetehara Indians in Maranhao State. At the time 
of the study and today as well, tlle Indians were regular users of canna
bis which 'tlley themselves cultivated. The use of cannabis by these 
Indians goes back at least to the early part. of the 19th century, accord
ing to brief reports from travelers. 'Wagley and Galvao, although they 
translated the local term diamba into I~l1g]jsh as hashish, had this to 
say about marihnana use among the Tenetehara (9, pages 41-42-) : 

The Africall Negroes, who were brought to Brazil by the first Elm'op('all 
colonizers as plantation lnbon'rs, were undoubtedly r('sponslbll' for introduc· 
ing hasllish into this region, It Is in wide USl' by both tIl(> '!'('nl't('hara alld tlw 
Brazilians of this region. Cultivation fOllowS elos('ly tIl(' sanl<' procpclnrNl ns 
UIOS(, d('scrib('d for (-obnceO. IInshlsh is sown in Imsl,pts In f(>rtlllzed earth nn(1 
then trnnsplant('d to gardens neal' tIl(> villnge. The flower and the leaf Ill'e dried 
In the snn to bl' smoked in cigarett('s similar to those mnde of tobllc('o. Slncp 
haHhlsh is snid to hI.' "strong", four or flvp men smoke til(> SfilllP cignr('tte, Brnzll
Inns smol,e the IpnYt's in cignrettes 01' in wntt'r pipes lIlnd(> of gOl11'ds. Although 
t1l(' InaillllH slwak of caRCS of halJncinnt"iollfl cnused by hashish, the Tl'neteharn 
gNlt'rnlly use hnAhlAIl 1ll0d(>rntc'ly. In shfilnnnistic nctivitl(ls its UAe to inducl' 
trallce ill frowned UIlon. '!'here Wl'1'e ugly rumors in JallUlll'ia villnge thllt the 
~'Ol1llg lJaZC> cnlled Ynqu(liro llllH to smokr hnshiAh to g(>t his Apertflenlnr trallces. 
Tohacco Is the only tl'llc1itional stimulant: for shamans. 
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Brazilian public opinion on marihuana use and users seems to be 
as widely divided as public opinion in the United States. Some Brazil
ians believe that no distinction shoulcl be made between marihuana 
and the addicting drugs, and that both addicts and traffickers should 
be given equal treatment under the law. Others would have the law 
make a distinction between marihuana and hard drugs, no punish
ment be given to users, since the drug is a social chug, no different 
from alcohol. Some persons openly recommend legalization of the 
drug, although they are in a comparatively small minority at the 
present time. 
Oentral A'me1"ic({, and the Oaribbean 

The origin of marihuana use in Oosta Rica is unknown, but it has 
been in usc for many years, not only by members of the working class 
but by members of the middle and upper class as well. In contrast to 
other Latin American countries where reports of wiclespread use by 
adolescents from the middle and upner classes date from only the last 
four or five years, Oosta Rican informants drawn from the profes
sional class st.ate that cannabis use was extensive in the early 1950's. 
In one working class suburb of a major Costa Rican city, working 
class informants have told some researchers that years ago, when traf
fic in the drug was more free than it is today, marilnHlna was sold 
openly on many street corners in their neighborhood as well as in the 
central city market. 

At that'time, t.he customary method of selling marihuana was by 
the pound. Today it is sold much more frequently in the form of single 
cigarettes or small bags containing enough mat~,rial to make three or 
foul' cigarettes. Even today individuals from tht'. middle anc1 upper 
classes come to the working class suburb to make their purchases. 

The drug is apparently used in three ways. The most common type 
of use is by smoking. :Mal'ihuana cigarettes sell in the capitol city fot 
approximately sixtrrn r.ents anjece. Marihuana tea ic; u~ed in the trent
ment oJ pain in general, but for stomach illnesses in particular. This 
usc seems to be very widespre,ad andmullY nonsmokers use cannabis in 
this forl11. There is some smoking oJ mai'ihuana in pipes by members 
or the more liberal student groups. 

Indentured laborers from li.:ast India, imported to .Tamaica, Trini
dad and other British Caribbean possessions to replace Negl'o slaves 
aHer Emancipation in the mid-niuoteenth r.ent,Ul'Y, brought the canna
bis plant ancl cannabis llsagr, with them. Call1labis is st.ill called 
"ganja" in .Tamaica and Trinidad although the less specific term 
"herbs" is coming into more ordinary 11S0 in .Tamaica today. The East 
IiHlians not only bronght ganja with t.hem, but also the mllltip1icit.y of 
uses which the dl'ng may serve. The~e includrd its 11se as a work adjnIlct, 
as a medical aid for th~, treatment of varions physicn.l and psyc]lOlogi
cal i11n(lSS(\s, as part of religions cnlt. cel'pmoni(\s: a.nd as a l'ecl'eatjonaJ 
drug. 'Most observers agl'PO thnt tIl(>, lower-class Negl'o inlmhitlmts o:f 
.Tamaica adopteel the drug almost immediately (the first .Tamaican 
]n.ws against the, ('ultivation andnse oJ cannabis were passed in 1(14) , 
but t:ho llsllgn in Tl'inic1ad (except, among' the descendants of the ol'ig
innl East Ill(lians) did not catch on to any great extent nntil th(l, last 
five or tell years. 

It is estimatrd that. ahout 40 to 50 pCl'('rnt. of t,hc malt> population of 
.Tamaiea are. daily cannabis smokers. Initiation to the use of the chug 
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is the early teens or even earlier. Until about five years ago, smoking 
was confined primarily to members of lower class working groups, in 
both urban and rural settings. Now usage has begtm to spread to y01mg 
members of the middle and upper classes. 

'rhe workers use cannabis as a work adjunct; they say it makes them 
"feel work". They employ gallja much as persons in the United States 
use the early morning cup of cofft'e and a cigarette, and dailJ; coliee 
breaks to help them through the day's chores. The fishermen claIm that 
it help to keep them warmer, and the cane cutters say that it wards off 
fatigue. 

Non-smokers employ cannabis in the preparation of bush tea which 
is used in the treatment of a variety of ailments, such as upper respira
tory and abdominal mnesses and dysmenorrhea. Ganja is also mixed 
with rum to produce liquid preparations used for various sicknesses. 
In some parts of the island babies are bathed in a ganja infusion soon 
after birth. This is interesting in view of the rt'portecl antibaceerial 
action of t.opically applied canabis. Observers report that cannabis is 
used as an all purpose drug similarly to the way lye use aspirin. 

Although there is still some religious usage of ganja by East Indians 
hl .J amaica and Trinidad, it does not sel'm to play such a major part 
in their ceremonies as it does, for example, in Surinam. The Rastafar
ians in Jamaica probably put more stress on the religious aspects of 
ganja use than any other group on the island. They are-a chiliastic cult 
which sees Emperor Haile Selassie of Ethiopia as God and stress a 
return to their African homeland as a primary goal. The Rastafarians 
call themselves "the chemists or the divine herb" and use cannabis in 
all forms-for smoking, for medicinal purposes and in cooking. This 
group recognized long before research verified it that both the male 
and female plants contain psychoactive material. 

There is no known usage of cannabis in Haiti, either as a recreational 
drug or for medical or religious purposes. The famous Vodun trance 
state does not depend on any kind of drug for induction. 

Although there arc reports of widespread cannabis use in Honduras, 
Guyana, Surinam, French Guyana and Panama, there are, to our 
knowledge, no published data available on prevalenee. 

AFRICA 
Ghana 

In Ghana in .July of 1971, t.he Minister of Health, in a nationwide 
radio and television broadcast, launched a government campaign 
against the use of two drugs, both of 'which he labeled as dangerous. 
One of the drugs was amphetamines, the other cannabis (called "wee" 
in this (·01.Ultry). Amphetamines seem to be used prima,rily by students 
and cannabis by members of the semi-skilled and laboring groups. The 
Minister noted that mC'gal cultivation of cannabis wns on the inCl'C'ase 
and 1'nh1tec1 out that in 10!)1) nbollt Oil kilos of marihuana had been 
discovered and destroyed, but that by 11)60 the figure had increasC'Cl to 
103 kilos. The, Minister stressed the mecl to educate Ghanians, par
ticuln.l·ly the. young, on the adverse eft'eds of drug usC'. 
Ni(Jel'ia~1'o[IO 

'rht' warning fl'om Ghana has been echoed l'ect'ntly by off1rials of 
Nigeria and Togo who have <'ommen ted 011 the growing use of ampheta
miiles and e.annabis by young people in their ronntl'ies. Nigeria claims 
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that the amount of marihuana smuggling is increasing in ,Yest Africa. 
Togo is concel'lled about. the rOTowing amount. of marihuana coming into 
the country from Ghana anc Nigeria. 
i,Iali 

Government officials in Mali have stated that the drug problem is 
beginning to be a serious one in that {!ountl'Y, particularly among young 
people. Large quantities of marihuana and some heroin arc bcing 
smuggled into Mali, particularly along the Mali-Guinea border. Police ... 
and customs officers as ,ye11 as schools are being mobilized in the fight 
against drugs. 

The Washington Post, in an nrticle datelined April 5, 1970, from 
Nairobi, Kenya, has this to say Ia;bout cannabis use in Africa: "Ameri
cans tend to think of the smoking 'Of cannabis as 'a recent and socially 
dangerous phenomenon, but here in sub-Sahara Africa the use of mari
huana is centuries old ,and African societies show little alarmabont it. 
This may be due to the considerable differences that exist between drug 
use patterns in America and black AfL'ica. For one thing Africa's 
young people seem to assett their indppenclence f1'om tlu'i1' parents by 
not smoking marihuana. The old and the poor have long smoked. And 
there is nothing daring about turning on since most governments 
largely ignore marihuana use, although it is illegal in most African 
countries. " 

The ,article goes on to give a few examples of the availability of 
hemp in various African cities: In Kenya, one can buy a rolled-up 
newspaper full of marihuana for about iiYe dollars; in Killshaha in 
Zaire (formerly the Congo) the going price Tor a shoebox full of 
cannabis (called chanvre) is about one dollar. 
South A.frica 

To date, there have been only two studies direc,tly cOllcel'lled with 
cannabis use in South Africa and botih of them wC're conducted in 
mental hospitals. The Iil'st,of these is a disseL1tation entitled, The 
Sm,oldng of Dag.qa. (llldianJ]emlJ) Among the Native Races of South 
A.j1'ica and the Resultant E'IJils, which was submitted to the University 
of Edinburgh in 1913 by Charles .Tohn GC'ol'ge Bourhill for the degree !-

of Doctor of Medicine. Thn disscl'talt.ion was based on l'esC!Lrch carried 
ont between 1908 and 1912 ina 111C'ntal hospital in CapC'. Town. (This 
report continues to be quoted in CUl'l'ent government documents on 
dagga use.) The second study was conducted in 1986 in a mental hos-
pital in Pretoria. It grmv directly ont of 1:h(\ interest expressed by a 
Medical Congress meeting in Gr'Lhamstowll in 1935 in obtaining- more 
factual knowledge ('oncel'l1ed Witl) cannabis and its effects. 

'rhere are 110 C'stimates of nsC' av,ailable foL' South Africa aTter 1953. 
In that year, the estimate ·of users was abont 50 percent. of >the nati ve 
male population in somC' al'('a$ but, relatively low ill othel'S. It is inter
estin~ to note tbat alt.hough the phenomena of !leculihu'ationalld in
creasmg urbanization have oftl'll 1>e(,11 'associatl'd with a rise inthC' use 
of cannabis, many recent South African studies pay comparatively 
Jittln attention to this phen0ll1C'l10n. . 

The situation seems 'to be changing' today, howovC'l', and there is a 
general recognition on thC' pal't of govC'rnl11l'nt officials, 'acadl'll1icians, 
and the general publ ie that .the ns(>' of dllgga cll'sm'vl's n, thoronghgoing 
study. One indication or this is the fact that most observers feel it 
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likely that South Africa will become a party to the Single Convention 
on Narcotic Drugs before the plenipotentiary conference 'On proposed 
amendments to it in March 19'72. 

In 1969, a committee appointed by the Minister of Social Welfare 
and Pensions was assigned the task of looking into the whole drug 
abuse question and issued a fullrepol't in 1970, Report of the Oommit
tee on Inquiry into the AbuJe of D1'ltgs. Unfortunately, the material on 
dagga is not sufficiently separated out from the material on other 
drugs of abuse to be able to make any firm statement on prevalence 
of its use. For example, the committee says, concerning drug use, "It 
was not possible, therefore, to obtain exact fi~ures anywhere. The phe
nomenon is far too much of an undergounCi one for that-and this 
must be emphasized. Although the committee would have liked to ob
tain exact figures, it realized early on that this '\vouldnot be possible, 
rmymore than it is possible today to establish the number of people 
who abuse alcohol or who engage in prostitution. This is not to say, 
however, that no efforts should be made to do further research on the 
extent of the problem. So far as South Africa is concerned this fielcl 
is still unexplored. The Committee recommends that facilities be pro
vided for research on the problem of dependence in all its aspects." 

Some observers feel that the use of dagga occurs mainly in cities 
such as ,J ohannesbUl'g and on the Rand, but others tend to think of it 
primarily as a rural prahl em. The probability is that one is dealing 
with a problem extending along a rural-urban continuum with sup
pliers and consumers in the rural area and consumers in the urban 
areas. 

The historical record shows that cannabis was used very early in 
what is now South Africa by the Hottentots and Buslunen-the first 
gO\Ternol' of South Africa, ,Tan van Riebeeck, who arrived in 1652, 
mentions cannabis smoking, and in the subsequent reports of early 
travelers there is repeated reference to smoking. Blmtu speakers, in 
fact, smoked cannabis before they smoked tobacco and used the same 
pipes for smoking cannabis that they now use in some cases for tobacco. 
Some accounts suggest that the Arabs hrought hemp into Central 
Africa sometime before the Portuguese introduced tobacco. 

Another common method of smoking cannabis, still in use in the 
b,entieth centurv, is to make a clay hoDow in the earth where the can
nabis leaves (wiill a, small aClrnixture of tobacco) are burnt, and then 
construct a long tunnel from the hollow to a different spot where the 
slUoker can sit and smoke from a pipe protruding from the grotmd. 
SOlUe observers feel that at the prC'sent time this method may be in 
use to avoid the police; however, a variation of this method was in 
nse in the middle of the last century when there was comparatively 
little danger of arrest. 

80111(' accounts of tmvelt'l'S published before 1850 make it clear that 
dagga nse was not confined to l11('n alone-an item which is at variance 
with reports coming from other parts or the world. For example, Ar
bousset and Daumas, in their i\Trn'rrttil!(, published in 1846, give this 
account of their visit to the Basnto: "TIll' old mamma took from her 
ll('c'k It bit of Home narcotic root, ]it it at the fir(', and bringing it neal' 
her nose snuffed in th(' Fmoke; 'while a young matron took from 11(',1' 
bosom a small bag of skin containing hemp seed l)owc1er or dagqa and 
ponr('c1 out u, good dose ot it into the hollow of her hand, ancl there 
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scraped it together with a bit of reed which she had taken from the 
lobe of her ear where she afterward again replaced it." 

Although most accounts speak of the use of dagga through smoking, 
one traveler, De Grevenboek, writing in 161)5, describes another method 
saying that "they make the roots of Daggha (a plant to which they 
set great store) into little cakes which they chew, as the Indians do 
opium, and the Egyptians cetum." 

There are 'well documented accounts to indicate that some of the 
early settlers cultivated cmmabis in order that this could be traded or 
paid to the Bushmen. This type of trading is not confined to South 
Africa, of course-it is strikingly reminiscent of the praetice in Peru, 
common for centuries after the Conquest, in which laborers in the 
high Andes received part of their 'wages in coca. 

It should be borne in mind that not only the native Bushmen and 
Hottentots were acquainted with the use of calmabis but also persons 
who came in from other countries. For example, The Dutch East In
dia Company brought in slayes from the East-a pattern different 
from that in the New ,Vorld-and there is eyidence that the settlers 
also cultivated dagga to give to their slaves. 

Today Indians are lmo"ivn as the major traders in such places, for 
example, as Natal. It may well be that usage habits introduced by In
dians and Malays have tended to alter some of the indigenous usage 
habits of the Africans. 

There is some historical evidence to indicate that cannabis has been 
used in at least one part of Africa, as part of an armamentarium of 
weapons directed against the ruling group-in a manner reminiscent 
of the use of ganja by the Rastafarians in .Tam!1ica or the early Provos 
in Holland. It is also strongly snggestive of the introduction of the use 
of peyote to North American Indians and its continued nse a,mong mem
bers of the Native American church. (In nmny of these groups, pa,r
ticularly the Natiye American church, the stress is put on the use of 
the drug as an Indian substance as part of an Indian ritual-in contrast 
to other religious rituals which ha\re been introduced from the outside 
by white men.) 

In Zaire, formerly the Congo, about 1870, among the Luba people, 
a semi-religious group who called themselves Bena-Riamba, the Sons 
of Hemp, sprang up. At that time there were no whites in Zaire, and 
the king was a native. The nation became divided over the question of 
opening the country to foreign trade. TIH', S011S of Hemp ( representing 
the liberal side) advocated such trade, and the king sided with this 
party in the end. Opening of the fron6ers meant, among other things, 
that more riamba (cannabis) was brought into the country by Swahili 
traders from Zanzibar. 

THE FAR EAST 
,la,pan 

Before World "Tar II offenses concerning marihuana 'were negligi
ble. Immediately after the ,Val' there was some usc in and around 
American Army bases, hut tlllS use did not spread to any extent. In 
recent years, however, marihuana use has increased among the .Tapa
anese, especially among young adults. 

In relatiye· terms the problem is not comparable to that iu the United 
States, since the number' of marihuana cases being sent for prosecution 
went up from only 144 in 11)63 to 42G hl11)69. However, the Go\rernment 

,. 
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has taken certain measures to insure that the cannabis use habit is con
tained. They have instituted a program of destruction of wild growing 
cannabis, imposed strict supervision of the legal cultivation of hemp 
for industrial purposes and initiated stricter controls at port areas. 

There is strong public support, strict laws and controls, and hospital
ization lllld counseling supplied for narcotics offenders and the pro
gram has worked reasonably wen. The Japanese are taking a similar 
approach to control of cannabis use. 

.. ,Tapan has had a great deal of experience in attempts to control the 
use of illegal drugs. After 'Yorld ,Yar II amphetamines became freely 
and legally available and usage shot up so fast that it was estimated 
that about five million ,Tapanese were regular users. In response to this 
emergency, a highly punitive law was enacted in 1953 against both 
users and sellcrs. In 19M it was considered that the amphetamine prob
lem had been solYed, but by this time the number of narcotics addicts 
had begun to rise. In response to this, the Government (in 19fi3) passed 
further laws whieh ·w'ere just as stringent as those enacted to eontrol 
amphetamine use. But as narcotic addiction went down, barbiturate use 
began to go up and apparentl V is stilll'ising. In addition, there seems to 
be a sharp !'ise in the use of solvents as inhalants. 
Republic of ('kina 

The Government of the Repuhlic of China maintains effedive con
trol over the us(' of nal'ctics on Taiwan. However, it is c011c('rned over 
the possibility of i11ereasedllse of drugs by young people on Taiwan 
and the problem is receiving increasecl public and official attention 
despite pres('nt low levels of usage. 

The China Post (the English language paper of Taipei) reported 011 

Septembe.r 30, 1D71, that, the National H('a1th Administration had an
nouncecl a total ban on the manufacture, preparation, import, export, 
sale or display of marihuana, amphetamines and T.JSD in Taiwan. 
1\farilll1ana and th(' amplwtamiu('s ha,'e b('en under goYernm('nt con
trol 5i nce lfH')il, but LSD is 11(,'1,' to Tai wan. 

Th£.'l'(>. al'CI no figu1'£.'s availabl(' on cannabis use. in Taiwan, hut thero 
is some evidence to snggpst that some h(,1'oin and opium addicts may 
snbsbitllte marihuana or a synthetic. drug when tl1ei1' prefelTed choice 
is unavailable. 

The Ministry of the IntClrior, in a report prepared for the United 
Nations in accordance. with the International N areotics Convention, 

-<\' statpd that in 1070 tlH.'l'e w(,1'e 1,444 addicts and former addicts regis
tered in Taiwan. Local governments of the Republic of China may 
turn narcotic addicts ov£.'1' to drug facilities attael1ed to cprtain public 
hospitals d('signated bv the gov£.'l'1lment in order to force them to break 
off th('ir addietion. Polic£.' mahltain a g£.'neral rostpl' of addiets. Physi
cians in public and privatp. hospitals are snppospd to notify the police 
if they find a narcotic addict, among tlwir patients in the course of 
treatment. 

Thm'p. WC'l'CI 1,153 p(l.rsons al'l'£.'sted in 1970 for illegal possession, 
smnggling, sale and use of narcotics. About. 835 of thes£.' arrpsts were. 
for eonSt1mption. Tlw, ayerage narcotiC'- user in Taiwan, at lC'ast on the 
hasis of the arrestfignl'Ps, is substan6ally oldrl' t.han in the United 
Statrs. For rxample, out of th(' 1.153 persons arrested jn 1970, almost 
two thirds of them w£.'1'e ov£.'rthil'ty-five. 
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Taiwan does not produce any narcotics of its own-although there 
may be a certain amount of home-grown marihuana. Most of the nar
cotics entering the country are believed to be smuggled in from Hong 
Kor 6' Based on customs seizures, morphine, follo'wed by heroin, would 
seem to be the drug most in demand. Marihuana nms a poor third, with 
'7.'7 grams seized in 19'70, as compared to 3,430 grams of mOll)hine and 
673 grams of heroin. 
Singapore 

Historically the drug use problem in Singapore has been a problem 
of narcotics use, and that to only a minor extent. There is no produc
tion, l'Bfining or processing of narcotic drugs. Opium use by some aIel 
China-born men is decreasing. There is also some use of mOl'phine. 
Marihuana is used by a few Malays and by some Westernizeel Chinese 
youth. Government health authoritiBs have also noted a recent increase 
in use of amphetamines among students. 

There have been some a1legations lately that Singapore may be de
veloping into an intel1lational transshipment point for drugs to the 
extent that the government is now considering the organization of a 
separate narcotics bureau. In addition, Singapore is now preparing to 
become a signatory to the Single Convention on Narcotic Drugs. 
Nepal 

Both the production and sale of cannabis and its derivatives are 
legal, although regulated by la w. HowevBr, statistics about the amount 
of cannabis produced and uSBd arB fragmentary. It is probably safe to 
say that, except for relil2:ions festivals, the vast majority of Nepalese 
do not use cannabis or its derivatives. 

The use of marihuana varies according to l'eigon, religion and rustB. 
In many annuall'eligions festivals cannabis is 11sed and many Hindu 
ascetics use it l't'guJarly. Some Nepalese use cannabis as an ingredient 
in food, pal'tjeularly vegetable pl'l'lparations. 

In general, howeI'm., usc of cannabis and espeically its indiscriminate 
use is frowned upon. To date, the essentially consel'vativB nature of 
the N apalese society and the effBctivellPss of parental and community 
disapproval has served to keep cannabis use well control1ed. If it bB
came necessary to tighten govm'nment regulations, most observers be
lieve that the Napa]ese would wish to have enough cannabis available 
to allow ,ror certain religious related usages and to rollo\\T ancient 
tradition. 
J( orea, 

Cannabis is illl'gal in Korea, and there seems to bB no cm'rent usagB 
among the young-only among some of the very old. Cannabis is pres
ently used on and around U.S. military faC'iJitiBs in Korea by American 
personnel. 
India 

The govel'lllnent. excise recol"(ls or Inelin, afford thB most (lel'urate 
statistics on the amount of cannabis 118(>(1 jn that ('.onntry, hut it mnst he 
recognized that tllPl'e is no adequate estimate of the amollnt of material 
(principally hashish or charas) which enters the country il1(>gal1y pri
marily from Nepal. 



67 

India makes no attempt to register consumers of cannabis, but it is 
estimated that the current number of habitual ganj[\, users is about 240,-
000 (not including the users of bhang or of smuggled charas). This is 
about onehaH of the munber of licit ganja and charas users (excluding 
bhang) estimated in 1940. :Most observers feel that the steady decline in 
cannabis use in India can be attributed to several factors including: 
a reduction in the number of acres licensed by the government :for pro
duction, higl1er excise duties, increasing competition from other drugs 
and a growing belief that cannabis is essentially a low status drug. 

At the time of the publication of the Indian Hemp Commission re
port, Calcutta had the highest cannabis consumption rate of ~ny part 
of India. ~rost observers feel this statement is still true today. In gen
eral, the greatest use of the drug occurs in the old princely states and 
the nlushm ·areas. 

Cannabis is consumed in India in three forms distingnished on the 
basis of the strength of their psychoactive constituents, and these dis
tinctions incidentally have come to be the standard of measurement 
used in most parts of the world. These forms include: 

1. Bhung.-Use of this type, the dried leaves of the plant, is freely permiti"ed 
throughout the country except that some Indian stutes exercise limited controls 
11ll(1 impose specific taxation. Bhang is widely consmne(l as a beverage (for medi
cinal, religiOUS and work adjunct purposes) and in some parts of the country is 
used more or less as one would use a spice for cooking. 

2. Ganja.-This stronger type of marihuuna is derived from dried flowers andl 
or fruits of the plant. It is produced legally in only four Indian states. In those 
sbltes where it iR legal, it is stored in state government warehouses and issuell 
to licensed retailers. The Government is committed, under Article 49 of the Single 
Convention on Narcotic Drugs, to end the use of ganja throughout the country hy 
1979. 

3. Charas (Hashish) .-This is the st.rongest form consisting of resin made from 
the Rtem of the plant. This form may not be produced or sold legally in India. It 
is, however, available in most cities and in some rural areas. Indian government 
officials report that most of the available charas is smuggled into India from 
Nepal orPakistnn. 

'While the gov(,l'l1ment has issued no reports indicating that there has 
been a rise in the number of cannabis users, thm'e, has been an apparent 
increase, in prIce, in urban centers indicating increased demand. For 
example, in New Delhi hashish 01' ganja sens for about $67 a kilo while 
opiuin retails for $49 a kilo. Some. observers feel that this high price for 
marihuann may not rC'pl'esC'nt incrcased Indian {'ol1snmpt.ion, but 
rather the demands of foreigl1 young people who have arrived i'n large 
numbers in New Delhi and other major Indian cities in recent years. 

Indian authorities do not consider that marihuana abuse is a present 
or potential social problem, and penalties for illegal trafficking i'n clla
rns and ganja are, much lighter than those applying to opimll or psy
chotropic drugs which the gove,rnment considers much greater dangers. 
Under the Dangel;ous Drugs Act of 1930 penalties for illegal traffick
ing in ganja and charas extend to a maximnm of three years imprison
ment, but under Customs regulations 01' some other provi'sions of In
dian Jaw it is possible that more severe penaltil',s may he imposed. 

It should be stressed that marihuana has been and continues to be 
used in many countries, particularly the undel'c1eveJoped ones, for rea
sons that are different from those of the present clay North American 
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user. As late as 1965, for example, a well 1mown Indian author pleaded 
for the retention of ganja as part of the Ayurvedic armamentarium of 
In.dian medicine, since other more modern drugs were simply not avail
able in the vilages. In a current NIMH sponsored study in Jamaica of 

chronic cannabis users, the researchers have remarked that over and 
over again they encountered subjects who had never used any other 
medica~ion including aspirin. Ganja, for them, was an all purpose 
drug. 

Modern observers point to the fact that in India laws against the 
selling or use of chams are most loosely enforced in cities, such as 
Calcutta, with the greatest problems of overcrowding, malnutrition 
and other social ills. l! 

Although there has been an apparent decrease in the overall con
smnption of cannabis, there is some evidence that India is not ;.f1umme 
from the rising use of drugs by students which is characteristic of 
many other countries. 
T hail(Jf(U], 

In October of 19'71, the Ministry of Health of Thailand announced 
a sweeping llew program to deal \vith drug abuse which included: (1) 
an intensive survey of drug producers, (2) a possible new anti-drug 
law, and (3) a crash education program. Apparently the concern of the 
government has been aroused by press reports of the growing use of 
stimulants and tranquilizers by students and more particularly use 
by females of a sedative drug called Isonox. 

Thailand has long had a problem with opium addiction, especially 
alllong elderly Chinese and some of the hill tribes. To the extent tl1at 
opium derivatives are becoming a problem, most are probably rendered 
from raw opium produced within the borders of Thailancl High grade 
white heroin is too expensive for the vast majority of Thai users and 
there js prohably little produced within the country for indigenous 
consumptjon. The government has in the past employed extreme plmi
tive measures for the heroin producers who have been caught-inclucl
ing summary execution before a firing squad. These earlier measures 
seemingly have been effective in reducing the number of heroin pro
ducers 111 Thailand, but many have simply moved their operations to 
Laos where the laws are much less severe, and to BUl'ma1where Jarge 
wild frontier areas along the border with Thailand and Laos are 
simply beyond the effective control of the government in Rangoon. 

The production of opium was barred ten years ago in Thailand and 
marjJniana production has been illegal since 1934. The illegal produc
tion and use of opium has, up until now, been the prinmry drug abuse 
problem in Thailand. Most of the opium users are extremely poor and 
treatment facilities are, inadequate. 
Vietl1 am, 

In UJ19 the French authorities prohibited tIl(' use, nossession and 
trafficking in opium, certain ot its dedvatives and marihnana traffick
ing. In 1966, the United Stat('s Bureau of Customs began an advisory 
program to the Vietnamese government. Although there had been 
evid(,llce from the beginning of the use Ot marihuana by U.S. troops, in 
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1968 the extent of this use alarmed U.S. authorities and several meas
ures were taken in that year to cut down on the production and use of 
cannabis. The Police Narcotics Section was raised to Bureau Status 
within the Vietnamese government and the Prime Minister announced 
more stringent control measures. 

In ID69 t.he Vietnamese government, with financilll and technical 
!lssist.anc~ from the U.S. Btlreau of Narcotics and Danrrerous Drugs, 
launched a ground/aerial marihuana hunt and by 1971 had destroyed 
an estimated half million marihuana plants, mostly in the Delta area. 

In December 1969, the government announced the first heroin seizure 
by the National Police. It was evident, beginning in .January of 1970, 
that heroin had become widely available to U.S. troops and, in addi
tion, that the majority of pharmacies sold amphetamines and bar
biturates without prescription. 

Throughout 1971, as is well known, the combined efforts of the gov
ernments of t.he United States and Vietnam have been devoted to 
cutting down on the supply of heroin entering the country, and the 
Ministry of Health has orClered pharmaeies to stop selling dangerous 
drugs without prescriptions. The U.S. Army has placed all pharmacies 
off Hmits. By August 1971, the Govel'llment of Vietnam had made 
3,974 narcotics arrests and had seized 65 kilos of heroin, 351 kilos of 
opium, 3,558 kilos of marihuana. 

The Government of Vietnam estimates that there are at least 100,000 
opium users and 4,000 to 10,000 Vietnamese addicted to other drugs. 
Plans are underway to establish a treatment center for Vietnamese 
addicts. It :is not possible to tell how many Vietnamese are chronic 
cannabis users or to what extent this is a problem. 

Alt.hough police and customs activities have been stepped up, some 
of these activities have been thwarted since the courts have usually 
given light or suspt'nded sentences to drug traffic offenders. New 
legislati.on, offered by the President in August, is intended to change 
this since one title in the law states that a convicted offender (except 
for those over 60 and ill) cannot receive suspended sentences. '1'he new 
law a1so spells out, for the first time, clear regulations for the control 
of amphetamines, bal,biturates and hallucinogens. 
Omnooclia 

The existing legislation governing narcotics in Cambodia date from 
1955. Narcotics legislation is separate from criminal law. In this 
legishtion the seet-ion covering cannabis is ca1ledln/raations 0/ Pq~bZic 
J1 orality. The la"w provides that ,t.he cu1tivation and preparation of 
IncHal1 hemp for consnmption and commerce is prohibited, and aU 
ofi'enses agamst this prohibition are punishab1e by a penalty of the 
first degree (6 da.ys to O1ll'. month imprisonment). Anyone who smokes, 
ingests or provides, for tIll' purpose of smoking or ingesting, Indian 
hemp is punished by tIll', same first degree pena1ty. Anyone who fur
nishes Indian hemp or opium to a person less than 18 years of age is 
punished by a. penally of the secO!ld degree (one month to one year 
imprisonment,). '1'here are no figures availn bl<.'. to us at this writing 
of -the extent of use of canna.bis in Cambodia, although bnsed on light
ness of the nenaHks imposed, it does not appeal' to be seen ns a serious 
problem. The r<.'gnlations concerning opium use are much more severe. 
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Paki8tan 
Pakistan has long had trouble with tribes in its Northwest frontier 

area involved in the production and distribution of narcotic drugs. 
People in these remote areas have long made their livelihood fro111 the 
production of opium and hashish and smuggling, and it is unlikely 
that they will voluntarily abandon these pursuits at any time in the 
forseeable future. The development of highly profitable substitute 
crops would provide an alternative, but such development seems remote 
at present. 
Afghanistan 

The govel'llment of Afghanistan does not believe there is a drug 
problem in Afghanistan although there are a number of opimn and 
hashish users. Although the health authorities do not consider hashish 
to be addicting, use does constitute a social problem since it. is used 
extensively by bus and t.ruck drivel'S and by many low paid workel'S 
in industry. There are no reports of the substantial use of other psycho
tropic drugs. 

Afghalllstan enCOlUlters difficulties similar to those of Pakistan in 
dealing with the tribes on its remote frontiers, and a substantial 
amount of both opium and hashish is smtlU'gled out of the country. 

In October of 1D71, the government oi Afghanistan· mmounced its 
intention to launch a study of hashish planting and growing practices, 
about which it has little information at the present time. This study 
'would run concurrently with a second study of the le~al and social 
aspects of haslush consumption and trade. Both stuclies would be 
undertaken in order to recommend legislative and enforcement actions 
at a subsequent date. 

The foregoing brief summary of cannabis use in comltries other 
than the United States points up the general inadequacy of the data 
currently available on the extent, patterns of use, persistence of use, 
the physical and psychological characteristics of users as well as the 
general social climate in which cannabis use is either introduced, ex
pands or declines. Research into the relative :frequency of the various 
pattel'lls of cannabis usc in varying cultures is needed, particularly 
research which will probe the thern.peutic uses of cannabis in various 
forms, as ,yell as the us(' of cannabis as a work stimulant. 

The field would profit by studies which would follow a cohort of 
USN'S in certain selected countries, as well n.s carefully designed small 
studie13 which would examine in depth the natural history of drug 
using careers. In countries where the use of cn.Imubis is the rule rather 
than the exception among adult males (Jamaica, for example, where 
it is estimated that 40 to 50 percent of the adult males are ganja 
smokers), it would be profitable to discover how the non-smokers find 
a role for themselves which is not considered deviant. 

With a drug 'whose use and cultivation has spread so widely from its 
supposed country of origin it would be extremely useful to have some 
studies which look into various fucets of the cultural diffusion process. 
It might also be helpful, in developing countries, to determine to what 
extent cannabis llse is displaced by nse of other drugs if cannabis comes 
to be considered !110w status drug. 
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Plant ill ate1'ial 
There seems to be general agreement that the material called mari

huana in North AmerIca comes from a single species, 0 annabis sativa L. 
However, analytical studies have revealed so many morphological and 
chemical differences among plants grown from seeds of different 
varieties that it is probable that the species has not yet stabilized (9).1 
Marihuana consists of a dried mixture of crushed leaves and flowering 
tops (with or without t.he inclusion of stems ·and seeds) of the Indian 
hemp plant. The plant is an herbaceous annual which grows readily 
in temperate and tropical climates in many parts of the world and 
reaches maturation in 4-5 months. Cannabis is usually dioecious, i.e., 
it has separate male (staminate) and female (pistillate) plants, but 
some variants haye been reported to be monoeeious. The flowering 
tops of the female l)lant secret a clear, varnish-like resin which when 
collected is "hashIsh." There has been some confusion regarding 
the word "hashish." Although it is widely used as the designation 
for the collected resin, in some countries of Africa and Europe it has 
been used much more loosely and thus it may apply to 'a concentrated 
extract or any Cannabis preparation. Publications on hashish do not 
always clearly specify the characteristics of the material used, such 
as origin, type (pure resin or others), source (confiscated or collected 
under controlled conditions). This eventually leads to confusion and 
makes it difficult to compare data between different labomtol'ies. 

Contrary to previous beliefs, all the parts of the plant, including 
the leaves, contain psychoactive principles (cannabinoids). There is 
nowconvineing evidence that these cannabilloids are present in mrule 
·as well as female plants (39,15). However, ina given pl,ant, the canna
binoids are most abundant in the flowering tops and the bracts, the 
young, small leaves surrounding the seeds. The percentage of active 
prinCIples per dry weight of plant material decreases in the following 
order: bracts, flowers, -leaves, smaller stems, larger stems, roots and 
seeds (15). Using a scanning electron microscope, F-airbairn recently 
demonstrated that the cannabinoids are not restricted to the glandu~ar 
hairs as was usually assumed, but are also present in "sessile glands" 
(12). Typical stalked glandular hairs were found in large numbers 
only on the bracteoles and at the base of the small bracts subtcnding 
them. However, on the other Ieayes, which contained calmabinoids 
and where no glandular hairs me present, he noted 1:he presence of 
numerous large spherical sessile p;lands, which function as excellent 
storage contamers for cannabinOlchi. These glands were found intact 
in the carefully air-dried plant nfter tvt'O months of stomge 'at room 
temperature. 

1 Numbers In vo.rcntheseH In!llcllte rcfcr!'llces nt end of cllnptcr. 

(75) 
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This variation in the percentage of active principles between the 
different parts of the pI-ant emphasizes the importance of the mode of 
preparation of marihuana. A carefully "manicured" sa:mple contain
ing mostly flower tops and bracts will 'be more potent than another 
sample from the same lot ,vhioh contains mostly leaves and a high 
percentage of stems. 

To insure standardization of samples distribnted for research, mari
huana grown under contract by the National Institute of Mental 
Health (HSM-42-70-109) for distribution to researchers is always 
passed through a 10-mesh screen, eliminating most of the stems and 
seeds. This marihuana comes from different batches of various compo
sition (low and high THO content) and is blended to insure a standard 
percentage of cannabinoids, usually 1.5-2% Delta-f)-tetrahydrocan
nabinol. 
07u~mical Oornposition of Oannabis 

The composition of Oannabis is quite complex. It is only recently 
that availability of mOdeI'll separatLVe and analytical techniques has 
allowed researchers to isolate and elucidate the structure and absolute 
configuration of the active principles of Oannabis. Two reviews of its 
chemistry are quite current (31 38). 

Oannabis constituents are clivided into two major classifications: 
the cannabinoids, which containl11ost of the active principles, and the 
non-cannabinoids including waxes, starches, terpenes, oils and traces 
of other identified 01' nomdentifiecl l11ate.rinJs. Among the 11on-can
nabi110id materials, twenty-three l110noterpencs, the volatile constitu
ents of fresh marihuana, have recently been identified by a gas chrom
atography method using a capillary column (1). 

Other identifiednon-cannabinoidalmatel'ials, such as alkaloids and 
nitrogenous bases (25,45) are found in such small amounts in the plant 
that their importance, in terms of the total effect of marihuana on 
health remains to be demonstrated. For many years a mixture of 
unidentified tetrahydrocmmabinol isomel's was assumed to be respon
sible for the activity of Oannabis (48). It was not until 1964 that 
the isolation and stl'llCture, of the active constituent of Cannabis, the 
Delta-9-tetrahydl'ocalmabinol, was described by Gaoni and Mechou
lam (18). In a recent pUblication (19), these authors review the full 
details of their work on isolation and elucidation of the stmctur('s vf 
Delta-9-totrahydl'ocannabinol (the major active component of mari
lmana) and of three, minor cannabinoids: eannabigel'ol, cannabichl'o
mene and canllabicyclol. Extraction of confiscated hashish "soles" (at 
least one year old) with pet.l'OleUlll ether showed that there are at 
least four principal groups of related chemicals present in .the resin 
of the plant. Tho first of these, the aromatic fl'action, contains a single 
chemical, cannabinol (OBN) ; the second group is represented by tho 
presumably active components, the tetrahydl'o-del'ivatiYes of cannabi· 
nol of whIch there are at least two: the Delta-D- and the Delta-8-
tetrahydrocanllabinols (Delta-D-THO and Delta-8-THO) ; the third 
group contains the two-ring resordnol analogs known as the cannabi
diols (OBD); the Tomth group contains the carboxylic analogs of 
the above three. The fi.rst three groups are found in the neutl'ul frac
tion of the pc.>trolenm extract., thC'. last gI'OUP, the carboxylic acids in 
the acid fl'act.ion. The nmOllnt of neutral caunabinoids fonnd in vari
ous samples of hashish is indicated in Table 1. In thesC'. hashish sam-
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pIes, Mechoulam could not detect Delta-8-THC, the isomer of Delta-
9-THC. The presence of this tetrahydrocannabinol in marihuana has 
been reported by others, but the ratio of Delta-8-THC to Delta-9-THC 
varies from 1 :10 to 1 :100 or even lower (29). Part of the problem in 
quantifying the amount of Delta-8-THC lies in the difficulty of mak
ing a good separation by gas chromatography between the Delta-9-
and Delta-8-THC peaks, as these compounds have very close retention 
times. 

The structure of Cannabidiol (CBD) was elucidated before that of 
the Delta-9-THC. Re-investigation of the photo reactivity of CBD has 
shown that irradiation of CBD is cyclohexane led to cyclization of 
CBD to Delta-9-THC (43). Although the same anthorshave proposed 
CBD as a precursor of Delta-9-THO in the plant (31), they do not be
lieve this reaction to be of any importance to explain conversion of 
CBD into THC. If such a reaction did in fact take place, intermediates 
would be found which have never, so far, been isolated from natural 
sources (43). CBD is always present in the plant in detectable amounts 
and there seems to be an inverse relationship between the amounts of 
Delta-9-THC and cannabidiol present in the different varieties. This 
finding led 'Waller, Doorenbos, and their group to classify Cannabis 
sativa varieties into two chemical "phenotypes': according to canna
binoid content; the drug type and the fiber or hemp type (52,8). The 
drug type has a high percentage of Delta-9-THC and the ratio Delta-
9-THC+CBN/CBD is greater than 1. The hemp type contains a 
higher percentage of eBD and the ratio Delta-9-THC+CBN/CBD 
is lower than 1. 

TABLE I.-Oontent in Hashish of some natural neutral Oannabinoicls (19) 

[Percent yield in various sumples] 
OannabidioL __________________________________________ 3.74 (1.4) (2.5). 
Delta-9-THO (Delta-1-THO) ___________________________ 3.30 (1. 4) (3.14). 
CannabinoL __________________________________________ . 1.30 (0.3) (1.2). 
Oannabigel'oL ________________________________________ . O. 30. 
Oannabichromene _____________________________________ . 0.19. 
OannabicycloL ________________________________________ 0_ 11. 
Delta-S-THO (Delta-1,6-'IHCl __________________________ Not detected. 

Until 1963, the only cannabinoid with a fully known constitution was 
cannabinol (CBN). It is present in hashish and in some samples of 
plant material (Brazilian) ill sizeable amounts (greater than 1%). 
It seems to increase with the age of the sample as Delta-9-THC is 
converted to CBN. 

Recently new constituents of hashish have been identified and found 
in sizeable amounts in some samples of hashish of Eastern (Pakistan
ian) origin (50, 19a, 35, 51). These compounds are tetrahydrocannabi
varin, cannabidivarin andcannabivarin, the propyl homologues respec
tively of THe, eBD, and eBN. These homologues possess a propyl 
OaHT side chain instead of a OGH11 amyl side chain. They are reported 
to be present in such sizeable quarrtities (15.8%, 5.7% and 12.3% re
spectively for cannabival'in, tetl'ahydl'oc::mnabivarin and cH,nnabidi
varin) that they may influence the biological activity of the hashish 
samples. Although tetrahydrocannabivarin has been shown to be five 
times less potent than Delta-9-TI-IC in the catalepsy test in mice de
vised by Paton, it is more polar than tetrahydrocannabinol,and this 
characteristic may influence resorption, onset of action and formation 
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of polar metabolites in man. Using sopllisticated ~as chromatography
:mass spectrometry methods, Vree et a1., in additlOn to the propy'l de
rivatives, identified methyl analogs of Delta-9-THO and OBN in a 
Brazilian hashish sample and the methyl side chain analog of OBD iIl 
a Lebanese sample. They have named these side chain methyl analogs: 
Delta-l-tetrahydrocannabiorcol, cannabiorcol and cannabidiorcol 
(51). 
Nomenclature 

Adding to the complexity of marihuana chemistry, two different 
nomenclatures are presently used with about equal frequency by the 
various investigators, based on the dibenzopyran or the monoterpene 
numbering systems. Depending on which one is used, tile major active 
component of marihuana, for mstance, is caHed either Delta-l-THO 
or Delta-9-THC. As new metabolites and cannabinoids are discovered, 
the problem has become extremely complex. However, there is some 
hope that a solution is near and that a universal nomenclature may be 
adopted. At a recent (October 25-28, 1971) Oannabis Symposium in 
Sweden, a resolution was drafted, signed by most of the scientists pres
ently engaged in Oannabis research, and sent to the President of the 
International Union of Pure and Applied Ohemistry (IUP AO). In 
this resolution, the researchers asked 1UP AO to make a final decision 
on the universal nomenclature to be adopted and agreed to then use 
the recommended nomenclature. 
Struct'ltre Activity Relationships in the Oannabinoid Series 

While few cannabinoids have been tested in humans, the structural 
requirements for activity in the monkey are being unravelled (32, 
33, 10). As summarized by these authors using the monoterpenoid 
nomenclature, they are as follows: 

1. A benzopyran-type structure with a hydro,ryl group at the 3' aromatic posi
tion and an alkyl group on the 5' aromatic pOSition seems to be a requirement. 
Opening of the pyran ring leads to complete loss of activity, 

2. The aromatic hydroxyl group has to be free, or esterified. Blocking of tJhe 
hydro;xyl group as an ether inactivates the molecule. 

3. Substitution on the phenolic ring with alleyl groups at 0., retains activity. 
Substitution at 0., eliminates activity. Electro-negative groups such as carboxyl, 
carbomethoxyl and acetyl at either 0., or C., eliminate activity. 

4. A certain length of the aromatic side clmin is a requirement for activity. 
Branching of the side chain may lead to considerable increase in potency. The 
1,2-dimethyl-heptyl side chain seems to be optimal. 

5. The terpenoid ring may apparently be amended considerably. It seems that 
substituents on Ot and O2 have to be in the plane of the ring (i.e., equatorial) in 
order that high activity be retained. A double bond in the terpenoid ring is not a 
requirement. While Delta-l and Delta-G THO's (in the 3R. 4R series only) are 
active, Delta-5 is inactive j Delta-3 is active; DeUa-l-1THO (3,4-cis) is inactive. 

Using the behavioral monkey test, Mechoulam found that Delta-D
THO is the major active component of Cannabis. The acidic fraction 
of the petroleum extract of marihuana con taming carboxylated 
derivatives of the major cannabilloic1s was found to be inactive. 
However, these acids are found in a very high proportion in the 
fresh plant and they are decarboxylated by smoking, in storage or 
by gas chromatography to produce the neutral cannabinoids. These 
acids are very labile compounds and difficult to isolate (40). Lack of 
practical synthetic methods for producing these acids in good yields 
has so far preventecl further evaluation of their biological effeCts. 
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Structure activity relationships in a series of synthetic tetrahydro
cannabinols (Adam's compolUlds) had also been thoroughly investi
gated after intravenous administration of these compounds to anesthe
tized and unanestheti~ed dogs more than fifteen years ago, but results 
have only recently been declassified and submitted for publication 
(24). It was found that the two synthetic tetrahydrocannabinols 
which were the most potent were the dimethylheptyl (DMHP) and 
the methyloctyl (MOP) derivatives. Both had a double bond in the 
6-A-10A position of the A ring with an aliphatic side chain in the 
3 position of the B ring of the dibenzopyran structure. 
Methodology U8ed to Te8t Oannabinoirl8 

In view of the great number of chemical compounds found in Can
nabis sativa, it became necessary to develop accurate methods to 
quantify these components and to test their biological activity. 

A. BIOASSAYS 

They are mostly qualitative or semi-quantitative. Originally two bio
assays were used: the rabbitt corneal arreflexia test developed by Gayer 
and the dog ataxia test. More rece:n,tly, Paton developed a catalepsy 
test in mice (41a) and Truitt (48a) has developed a series of be
havioral tests which can be used as an experimental model of mari
huana effects. However, some of these tests require large doses of com
pounds which produce neurological deficit and may reflect pharma
cologic effects of Cannabis without direct correlation with the psycho
active effects observed in humans at much lower dose levels. The semi
quantitative test developed in monkeys by Edery and Mechoulam 
has been used to study structure activity relationship in the canna
binoid series. A major advantage of this test is that the threshold 
dose for effective compounds, such as Delta-9-THC, is about 500 
micrograms/kilograms, which is about in the same dose range as 
demonstrated for psychoactive effects inman (10). 

B. ANALYTICAlJ 1\IE'l'HODS 

An excellent review of the state of the art hI the analysis of mari
huana has been recently published (44). Before considering the ana
lytical procedures per se, it is important to discuss the methods for 
preparing the samples for analysis. 

a. Prel}w'ation of Emtrcwts.-The main cannabinoids are essentially 
neutral and non-polar compounds, and petroleum ether and hexane 
have been the solvents of choice for their extraction (19). However, 
ether has been used reeently to extract some of the more polar metab
olites (28). Samples of human and animal origin are handled some
what differently. In serum, direct extraction with heptane, followed 
by evaporation uncleI' reduced pressure, has been used (28). After 
incubation, the samples arc then extracted with petroleum ether, con
centrated by evaporation and subjected to analysis. 

b. Analytical 11Iethods.-Colol' tests such as the Duquenois-Levinc 
test and the Beam tl'st have been routinely used over the past several 
decades as chemical tests for the qualitative ide,lltification of mari
huana. The Bt'am test has the advantage of being fairly specific as only 
two plants (rosemary and salvia) and one chemical gtwe faintly posi-
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tive results in tests of over 200 plants and chemicals. But the disad
vantages of this test are its lack of sensitivity and the fact that it only 
measures cannabidiol and does not give a positive reaction with Delta-
9-THO. The Duquenois test is more sensitive than the Beam test but 
can also give false positives, The danger of false positives with the 
color tests and the microscopic tests has recently been pointed out by 
Fochtman et at (16). These investigators founel out that products as 
widespread as co tree and spice substances may interfere with chemical 
tests such as the. Duquenois-IJeyine test. They recommend that further 
identification be made by thin layer- (TLO) or gas liquid-chromatog
raphy (OLe). Therefore, to increase accuracy, it has become gen
erally accepted that these color tests should be performed in conjunc
tion with a microscopic test for physi(',al identification and with a TLO 
or GLO test for quantitative evaluation of the yarious callnabinoids 
(5). Microscopic identification must be carried out by experienced per
sonnel since numerous other plant materials can be confused with 
marihuana because of similar microseopic appearance (37). For many 
years, paper chromatography was the method of choice for determining 
the relative concentrations of the various callnabinoic1s in marihuana. 
It has now been replaced by thin layer chromatography and gas liquid 
chromatography. 

In most of the recent papPI's, Fast Blue B (N aphtanil Diazo Blue B) 
has been used as the reagent to develop the color of the various canna
binoids on thin layer plates (44). The TLO techniques can be divided 

. into three major systems. One system employs plates of silica gel im
pregnated with dimethyHormanids and uses cyclohexane as an element. 
It has been used to analyze plant extracts (26) and to determine can
nabis metabolites in urine (6). Others employ silica gel-silver nitrate 
plates to determine the various cannabinoids in plant extract (21). 
Many different solvents were used but benzene (49,44) seems to give 
the best results. The limit of sensitivity appears to be on the order of 
O.05mg for THO with this method. Fimilly, others used untreated silica 
gel plates and a mixture of solvents (3] ,28). Mechoulam uses a solvent 
mixture of pentane and ether to determine cannabinoids in plant ex
tracts and Lemberp;er a mixture of hexane and acetone to study THO 
and its metabolite in human serum, nrine and feces. 

o. Gas Ohromatography is now extensively used for the analysis 
of Oannabis extracts and in most cases effective separation of the ma
jor components has been obtahled. Ana,lyses ean be done by injecting 
an apJ>ropriate aliquot of the extract directly into the gas chroma
tography and determining the constituents by their retention times. 
DIrect combination of gas cl1romatography with infrared spectropho
tometers and mass spectrometers (51) and indirect combination with 
paper chromatography and TLC have been used in identification of 
many of the constituents of marihunna. The difficulty encountered in 
using the gas chromatograph alone in identificatjon of samp1es is that 
only one parameter of a compound, its retention time, is being deter
mined. Another difficulty is that the carboxylic a..cic1s of the cannabi
noids, present in the fresh plant, 'are automaticaJly decomposed at the 
GO analysis temperatmes and do not give a peak. This has the advan
tage of giving the total cannabinoier content which is absorbed by 
smoking, for instance. But it is a disadvantage if knowledge of the 
components as present in the fresh J)lant is required. For the.se reasons, 
ParIS, using densitometry after separation by TLC, has developed a 
new test for quantitation 'of cannabinoic1s, especially the acids (ll1, 1~) . 
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TLC 'also has 'been used to detect compounds which have very different 
retention times from the main cannabinoids and therefore can be 
missed by GLC (34:). These problems with GC can be at least partially 
resolved by the formation of derivatives, such as trimethylsilyl and 
fluoracetate and methylated derivatives. 

The formation of trifluoroacetic, trichlor{)acetic (36) and hepta
fluorobutyric derivatives of THC or of its metabolite allows the use 
of the increased sensitivity of an electron capture detector and may 
lead to the gas chromatographic determination of the THO metabo
lites in biological samples. 

A new method of centrifugal chromatography which has provided 
rapid qualitative analyses of components in extracts of marihuana 
and hashish may also prove valuable for the quantification of cannabi
noids in the urines of marihuana smokers (4:2). 

So far it has not been possible to quantify cannabinoids in human 
biological material except by using radio labelled materials 'and count
ing the radioactivity. In order to avoid administering radioactivity to 
humans, attempts have been made to use fluorescence 'analysis for the 
determination of THC by making highly fluorescent derivatives with 
either maleic acid or dansylated derivatives (3, 17). Unfortunately, 
these methods are not yet sensitive enough to detect the very small 
amounts of caillabinoids present in the plasma of marihuana smokers. 

Another innovative approach is also being pursued by various 
laboratories, i.e" the development of an immunoassay for detection 
of marihuana in biological fluids. Antibodies generated by 'a Delta-9-
THC azo derivative have been fOlllcl to react with native Delta-9-
THO. Fluorescence quenching of antibody and fluorescence enhance
ment of haptene provided quantitative standard curves in neutral 
aqueous solutions (20). It is probable that ia workable procedure for 
THO immunoassay will be established within the next six months. 
The question remains: will it be specific enough to discriminate be
tween cannabinoids and their metabolites or will it be only a rapid 
detection test which must be complemented by GLO to obtain dis
crimination between the various calluabinoids ~ 
Impu1'ities and AfislabelUng of Plant and Synthetio 11faterial 

In addition to the complex question of the chemical composition 
of Oannabis sativa L., which has been trc[l;ted in some detail in the 
previous section of this report, the issue of impurities (additives, 
dilutcnts and contaminants) in plant material and mislabeling or false 
claims made about plant or synthetic material must be considered. 
Currently, little is lmown about either aspect as it affects physical 
and psychological reactions. 

Conceptually, three major questions exist: 
What is the nature of the problems of impurities and mislabelling in marihuana 

plant material and synthetic cannnbinoid compounds? How frequently do these 
problC'llls occur and what llattel'llS or correilltes exist with regard to impurities 
and mislahC'lIing.? 

How important is the Ilbsence of systematic quality controls of illicit mari
llUllllfL? Do impurities and mislabelling have harmful consequences for health? 

How does this question affect other areas, either directly through the need for 
treatment of adverse reactions, eduC'ational effol·ts, performance of chemical 
analySiS of suspectecl specimens 01' indirectly by contrihuting in some measure to 
all llspects of the marihuana problem? 

Marihuana from street sources, i1.S compared with standardized 
material, has more variable levels of Delta-D-THC ancl is typically 
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of rather low potency. Therefore1 most naiye users and many experi
enced users have difficulty detectmg the absence of active ingredient 
and the presence of substituted materi>al. Testing of leaf material by 
sight 01' sensation is unreliable. Many substances l.'esemble marihuana 
well enough to confuse users as to their identity; oregano, tea, catnip, 
parsley, rosemary, lawn grass, etc., are commonly found in specimens 
claimed to be marihuana. ·Whether used as a substitnte, filler, cutting 
agent or adulterant, the material Is oit.en given away or sold without 
knowledge of the buyer-receiver. The degree to which mislabelling 
occurs is limited only by the audacity of t.he dealer-giver and the 
naivete of the buyer-receiver. 

No reliable evidence has been found to support. the existence of "syn
thetic grass" on the st.reet, although speculation about its availability 
goes back several years. Capsules, powders and tablets have been sold 
and consumed in the belief that they were "synthetic marihuana i" 
in many cases the drug has tUl'ned out to be phencyclidine hydrochlo
ride commonly referred to as PCP or the "peace pill." A pos
sible reason for this is that. with synt.het.ics, verificat.ion of contents is 
even more difficult than for plant material. 

The issue of impurities and mislabeJ1jng of plant and synt.hetic mate
rial affects research, education and treatment. Plant material used 
in early marihuana research not only varied in percent Delta-9-THC 
concentration, but some of it contained other substances, such as fatty 
acids not usually present in the plant.. Some of the doubtful results 
of early research may have been due to this. At the present time, we 
are unaware of any studies which are employing additives in deliberate 
fashion to determine how responses may be affe'?-ted. 

The question of impurit,y has direct bearing on drug education 
efforts. In a recent article on the contents of illicit drugs (46) Smith 
stated: 

The use of the impurity issue to give dont to educational effortH is welcomed 
by those who have employed traditional health education with C}uestionablr. 
results. 

Educators and mass media permnnel should be cautious in their use of the 
contaminants issue and not involve it without supporting evidence. Exaggerated 
claims and a new mythology about contaminants will only set )Jacl{ or undercut 
llonest efforts to inform people about drug contents and effects. The fact that 
many young people appear to be more willing to accept this type of information 
makes it more important to proceed cautiously. 

The question of the relationship of the contents issue, to treatment 
is complex since at present the number of persons requiring treatment 
because of marihuana use, with or without additives, is unknown. 
Addition of adulterants may modify a symptom pictui'e or in them
selves cause adverse l'<.>actions which then may b<.> incorrectly attrib
uted to the marj}1Uana itself. 

A dearth of published studies exists in this .area. It is lmown that 
there are several programs around the eonntl'Y anel in Canada that 
provide drug analysis as a service for the community, parents, t.reat
ment. ageneies and drug edueatol's. The coordination of these pro
grams, including the coU<.>ction and analysis of data obtained in ('neh, 
would be of val uable 8e1'\')C(' to the community. 
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PRECLINICAL RESEARCH IN ANIMALS 
This section summarizes a wide range of investigations in animals 

that are designed to study some of the implications of Cannabis ad
ministration In man. Progress has been significant this year in the 
toxicology, metabolism, neuropharmacology and behavioral areas. 

Most of the earlier information on the pharmacologic actions of 
marihuana in animals and man was concerned with the behavioral 
effect of CalInabis extracts which were usually of undefined potency and 
were given in unknown amOlmts. This made it extremely difficult to 
interpret much of the animal research on marihuana prior to 1964 
when the active principle of marihuana, the Delta-9-THC, was iso
lated. With the availability of pure compolmds and of dosage forms 
of known composition, reports on the neurophysiological and bio
chemical, as well as behavioral effects of Cannabis are now rapidly 
appearing. During the last two years a number of books (31a,l. 53), 
reports (33,44) and reviews (7, 25, 36~ 47,58), and symposia (three in 
the United States, three in Europe) have summarized and consider
ably clarified the preclinical effects of Cannabis. Publication of these 
conferences is in progress. 

In. the toxicity area, studies in animals have shown that the margin 
of safety- between the lethal doses ancl the pharmacologically actIve 
doses of cannabinoids is large, and that Delta-9-THC and Delta-8-
THC could be safely administered to man for Phase I and early Phase 
II clinical studies. 

Research on the metabolism of marihuana in animals has shown 
that cannabinoids disappear very rapidly from the blood, and that 
metabolites are formed which remain in the body for a long time. A 
great number of metabolites have been found in vivo and in vitro but 
their possible relation to the psychoactive effects of marihuana remains 
an area of important investigation. This hopefully will be accom
plished in the fiscal year 1973 when practical syntheses for new com
pOlmds are developed, making available sufficient quantities of these 
metabolites for controlled clinical and preclinieal studies. It is well 
established now that the effects of the tetrahydrocannabinols on the 
central nervous system are complex and that these compounds show 
a mixture ofstimulant and depressant properties. 

As the synthetic Delta-9- and Delta-8-THC have become available 
in larger amounts through the NIMH drug supply programs investi
gators have been able to study the chronic and the acute effects of the 
tetrahydrocannabinols. Chroni.c studies have shown that different be
havioral patterns develop (titer repeated daily administration of the 
same close for one month and more, and that tolerance develops rapidly 
to some of the effects of the tetrahydrocannabinols. It should again be 
emphasized that the close levels frequently employed b animals (to 

~ Numbers In [)l1renthCSCR Indlcnto rCrl\r~nCes at cnd of chnpter. 
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test the limits of toxicity, for instance) are often much higher than 
those used by humans, and that the methods of administratiollmay be 
substantially different. Nevertheless, preclinical testing is essential for 
an understanding of the mechanism of action of a drug and for devel
oping useful clues to fl'uitfullines of investigation in man. 
SOVvents and Routes of Administration 
Because of its extreme insolubility in water, the administration of 
pure cannabinoids ill animals is very difficult and requires the addi
tion of such materials as emulsifiers, suspending agents or solubilizing 
vehicles which may have pharmacologic effects of their own. 

Research on the development of suitable agents for administration 
of Cannabis in chronic studies was curied out under an NIMH contract. 
The study showed that the best solvent for an oral preparation (with a 
concentration of THO greater than 1 %) is sesame oil. Stock solutions 
of THO in sesame oil were found to be stable for months, and could 
be used directly for oral administration or for formulating injectables 
(51). Emulsions for' parental use could be obtained by dispersing 
THO in various agents, such as in sesame oil (51) Tween-SO in saline 
(50), l)olyvinyl)?yrrolidone (15), plasma lipids (12), bovine serum 
albumlll (45, 25) , lipaemic serum (5). To alleviate the irritant effects 
of organic solvents, a water suspension has also been proposed for in
traperitoneal injection of Delta-9-THO. However, the comgound pre
cipitates out when it comes in contact with metal (4S, 49). Comparing 
the acute effect of Delta-9-THC in foul' different vehicles on the same 
pharmacological end-point, Sofia et al (55), concluded that absorption 
from the peritoneal cavity depends on the solvent used, and that a sus
pension of 10 percent propylene-glycol and 1 percent Tween-SO in 
saline seems to be the vehicle of choIce for THO administration by this 
route. Delta-9-THO suspended in 1 percent Tween-SO saline or in 
bovine serum albumin-saline was not absorbed from the peritoneal 
cavity. 

The route of administration has proven to be critical in determining 
the quantity of cannabinoicls absorbed and their effects. For chronic 
studies, the oral route of administration seems to be the preferred 
route. Although it is not the usual route of self-administration of 
marihuana in man, quantitative comparisons of dose levels can be 
made between oral and smoking studies. Even though some primates 
can be taught to smoke, this is not a convenient way to administer 
marihuana chronically. Smoking devices (masks) have been devel
oped but the smoke is mostly inhaled through the nose by the animals 
in a manner different from that in man. In addition, in smoking 
studies it is difficult to accurately measure the dose administered in 
the absence of quantitative tests for the determination of c!tllllabinoic1s 
in blood and plasma. . 

The intraperitoneal and subcutaneous routes of aclministmtion 
should probably be avoided in chronic studies. Althongh measurable 
pharmacological and behavioral effects do occur aTter intraperitoneal 
administration of relatively large doses, !mtoradiograplllc studies 
(27, 28) have shown that radiolabeled Delta-D-THO administered in
traperitoneally remains in the !tbdominal cavity, with little absorp
tion and distribution to other tissues sueh as the centrn.lnervous sys
tem, 'while the same close given intravenously or by inhalation was clis-

.. 
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tributed rapidly throughout the body (26). In other studies, aO-day 
intraperitoneal administration of either Delta-V-THO or a marihuana 
extract produced chronic diffuse chemical peritonitis, lesions and -ab
scesses in muscle, subcutaneous tissue and skin of the ventral region 
of rats (55). In the same study, rats treated orally or with vehicle 
controls did not show these changes. Dose-related dermal irritation 
and granuloma formation was als(l noted in rabbits after 30 days of 
daily subcutaneous administration of Delta-V-THO. 

TOXICITY S'l'UDIES 
Llaute Toxicity 

Recent availability of sufficient quantities of pure Delta-9 and 
Delta-8-tetrnllydrocaImabinols and of a marihuana extract of weU 
defined composition has permitted systematic studies of the acute and 
chronic toxicity of marihuana and synthetic cannabinols. These new 
studies have confirmed previously reported observations (37) that 
huge single doses of call1labinoids could be administered to various 
arumal species by the oral or intraperitoneal routes of administration 
without causing death. Single oral doses of Delta-V or Delta-8-THO 
as high as 525 mg/kg in dogs and 1,050 mg/kg in monkeys were non
lethal (57). 

Oomparison of the acute toxicity of Delta-9-THO hl rodents (mice 
and rats) by three different routes of administration (i.v., i.p., oral) 
has shown that Delta-V-THO vms 20-30 times more toxic when 
given intravenously than when given orally. Given i.p., it is about 10 
times less toxic than given i.v.,- but slightly more toxic than when 
given orally (49, 57). The LD 50s in rodents (lethal doses in 50% of 
the animals) were 20-40 mg/kg for i.v., 400 mg/kg for i.p., and be
tween 700 mg/kg to 1.400 mg-/kg- orally, depending on species and sex. 

In other species (dogs and monkeys), it was not possible to obtain 
an LD 50, but the minimal lethal dose vms about 1 Gm/kg orally. This 
lack of toxicity may have been partially due to poor intestinal absorp
tion. When a romnarison study ... vas done in which the three com
pOlmds (Delta-9-THe, Delta-S-THO, and extract) were given orally 
or intravenonsly in 3 species (rats, dogs and monkeys), Delta-9-THO 
was fmmd to be more potent than Delta-8-THO. Delluh was rapid 
(within 5 minutes) after intravenous administration, and delayed from 
10-72 hours post administration when the rannabinoic1s were given 
orally (57,48). By the oral route, Delta-9-THO is more toxic to fe
male than to male rats (56). The response in animals after oral ad
ministration of the pure compOl.mds and of Oannabis eA1;racts are very 
similar to those in animal smoking experiments. These signs include 
'hyper-motility, muscle tremors, hyper-sensitivity to sound and seda
tion. The monkeys also exhibit a characteristic huddled posture that 
has been used as an end-point for characteristic marihuana activity. 
Death is usually preceded by severe hypothermia, ataxia, stupor, 10ss 
of righting reflex and dyspnea progressing to apnea. 
07~1'onio Toxioity 

This year, for the first time, the results of repeated administration 
of cannabinoids over periods of time ranging from ao to lIH days were 
reported. In inh"!l'T)]'etmp: the l'Nmlts of the,<:e chronic toxieity data, one 
must remember that, in subacute ancl C'hl'onic toxicit.y stUdies, the doses 
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administered, although smaller than hl acute stnclies, are much larger 
than the psychoactive human doses. For instance, the human oral dose 
of marihuano, which produces psychoactive effects in man varies from 
200-500 microgro,m/kg. Thus, a 50 mg/kg dose in animals is about 
100-250 times greater than the effective human dose. 

In view of the high doses needed to produce toxicity in animals with 
co,nno,binoids and the large qLLantities of compOlmds needed for these 
experiments, toxicity studies have had to be limited in time. The long
est toxicity studies have been performed under contract with the 
NIMH o,nd lasted 119 days. Oral doses of Delta-9 and Delta-8-THC 
(50-500 rug/kg) and marihuana e:l\.-tract ,vere given to rats. Oanna
binoids exhibited a bimodal pattern of toxicity. Initial changes incli
cated a dose related generalized depression similar to that observecl in 
animals treated .acutely. This initial depression was manifested as in
activity, slow movements, wide stance, weight loss, hypothermia and 
hypopnea. Approximately 72 hours a,ftel' the initial treatment, the rats 
started to exhibit tolerance to these depressant effects and became more 
active. This enhanced 'activity was manifested as increased exploratory 
behavior, grooming, and motor act.ivity. Later, these rats became hyper
irritable, exhibited fighting and had to be placed in separate single 
cages to o,void further wounding of cage mates (56). As the hyper
irritability increased over time, t,remors 'and later clonic convulsions 
occurred in increasing numbers of animals. LTsing rats which were food 
deprived, Carlini found a similar increase in aggressiveness (10). 
Drug-related histopathol()gical changes observed at autopsy included 
hypocelllllaritV of bone marrow and spleen and vacuolization and 

hypertrophy 0 the adrenal cortex. In monkeys, some tolerance to de
pression followed by hyeractivity wn,s noted but it was ,less marked 
than in rats. 

Initial weight losses ancI significant. decrease in the rate of weight 
gain were reported by many authors. The peak for this effect. occurs 
within 2-8 days after ,the first administration. Aft.er a week, the 
animals resume gaining weight but n.t. a lower rate than control groups. 
This effect on body weight gain has been conelatecI by some. with a 
decren.se. in food cOllsuniption (4:3). Others have not found such a 
correlation (56). . 

A 28 day subacute toxicity study was also conducted in monkeys 
given Delta.-H-THC by the illt.raYellous route at doses of 5, 15, and '..1:5 
mg/kg/day (1.J:). Fifty per cent or the animals in the high dose group 
died in the middle of the study as a result of &Cute hemorrhagic 
pneumonia~ Behavioral clinical and hematologicn.l changes were simi
lar for monke~rs treated with single or 28 daily doses and included dose 
related sedatlOn, huddled posture, bradypnea, hypothermia, brady
cardia, weight loss, constipation, anemia and increased BSP retention. 
These effects increased over a pet'ioel of days, but tolerance eventually 
developed. The delayed deaths, indicntive of cUll1ulatiyc toxicit.y, and 
the appearnllce of edema, ulceration anel fibrosis at injection sites in 
t.he cannabinoid treated groups (but Hot in vellicle controls) wm'e the 
111fl,jor toxicological differences between the single and 28 daily treat
ments. 
Teratology (Pl'eclinz'caZ) 

The effects of marihlUtlla on pl'e~l1lH.ncy and the newborn are still 
~noot. gX(~pt for a r~l>ol't in 'the "lay" pres:; (IS). o:f tpratology defects 
III the second ge,nel'n.tHlll of rats subjected to mn.rlhual1t1, smoke, no ad-
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ditional data on teratology of marihuana has been reported this year. 
Evaluation of this report, which so far has not been submitted for pub
lication in 'the scientific literature, is dillicult as the investigator used 
marihuana from confiscated supplies of unknown origin n.nd the com
plete methodology has not been described. These studies are now being 
replicated by the same investigator using marihuana of standard 
com,Position. 

Smce teratolo~ical problems are of primary importance in consider
ing the effects of marihuana on health, a number of NIMH-supported 
studies are currently under way to explore possible teratological 
aspects. 
J1[ etaboli8lrb (Preclinical) 

During the past year, studies on the metabolism of cannabis con
stituents have exerted a pronolU1ced infiuence on the course and shape 
of marihuana research, and has been recently surveyed (50, 35). Pre
clinical research in this area is particularly important because it can 
provide clues to the absorption and distribution of call1labinoids in 
man. 

New data confirming the ehemical structures of the tetrahydro
cannabinol bio-transformation products such as 11-hydroxy-Delta-8-
THO, ll-hydroxy-Delta-9-THC, 7,11-dihydroxy-Delta-8-'l;I-IO, 8,11-
dihydroxy-Delta-9-TIIO, and other derivatives has been very helpful 
in explaining the time course and activitv of the. drug. The importance 
of the 11-hydroxy-THC derivatives as direct-acting metabolites in 
producing the effects of TI-IC on the brain has been of particular 
interest. Also, the fact that non-spe.cific oxidasl's in the microsomal 
portion of liver cells produce the initial hydroxylation steps explains 
the interaction of maL'ihuana with many other dmgs metabolized by 
these same enzymes. Knowledge of the chemical structures of the 
dihydroxy-THC and other further transformation products (such as 
acids) may shortly produce a basis for chemical determination of the 
presence. of the drug in urine and feces of the users. 

Undoubtedly, fulther research will yield a multitude of additional 
products, but these derivatives aCColmt for the bulk of the persisting 
radioactivity. Marihuana metabolism research can be divided into the 
phases of absorption, distribution, mt'tabolism and excretion. All of 
these interact and inftuence one another, especially when the drug is 
chronically administered. The high llpophilicity of THO determines 
many of its characteristics of uptake and biotransformation, while the 
more polar nature of the metabolites predicts their excretion patterns. 

a. Ab801'ption.-Although marihuana is usually smoked in this 
country, preclinical investigators have) typically used other routes of 
adminIstration, such as intra.venous, intraperitoneal and sometimes 
oral administration. These routes produce a more quantitative and con
venient form of drug delivery even though they are different from 
street use. Although smoke inhalation is almost comparable to intra
venous injection in rapidity of action, a certain percentage of the 
compound is lost by smoking. There is still controversy about the 
quantity lost in this manner. Foltz et al (17) found that about 50 
percent to 60 percent of the drug is lost during pyrolysis, but other 
studies hONe found still lower perC('nt.ages ranging from 14 to 20 per
cent (9). These vl1riations in delivery rate I1re probably attributable 
to differences in experimental design and to such other factors as the 
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length of the butt ("roach") remaining after smoking and the rate 
and temperature of combustion. 

As mentioned previously (see section on solvents and routes of 
administration), other routes of administration are less efficient and 
have a slower onset of effects. Doses to produce comparable effects to 
the i.v. route in animals are about tlu'ee times higher for oral and 
five to ten times greater for intraperitoneal acute administration. Very 
poor absorption occurs following subcutaneous application and i.p. 
administration. "", 

b. Distl"ibution.-A number of laboratories have now confirmed the 
very rapid disappearance of THO upon its absorption into the cir
culation. This appears to be due to its rapid conversion to ll-hydroxy
THO and to a high rate of uptake by neural and other lipoidal tissues. 
After a single administration, an initial rapid decline of THO in 
plasma is observed during the first two hours, followed by a slower 
rate of decline which lasts for several days (:34,35). In the l)]asma, the 
lipophilic THO is transported mainly in association with lipoproteins, 
whereas the more polar metabolite ll-hydroxy-THO is bound to 
albumin. 

The initial distribution of the dru~ is primarily governed by the 
vascularity of the organ involved, WIth the braili receiving a 'large 
amount very early. Other organs showing high levels at this time are 
the liver, spleen, lung, heart and kidney. The pattern of distribution 
is not significantly different when smoke inhalation is compared 
to the intraperitoneal route, except for the initial retention by the 
1 Wlg following smoking (26). 

A special case of drug distribution is that of pregnant animals. 
It has been shown that THO crosses the placental barrier and may 
produce sizeable concentrations in the fetus (31, 24, 20). The sig
nificance of this transfer of THO to the viability of the fetus is being 
investigated by current projects. 

A later phase in the disposition of THO in the body involves the 
redistribution of the drng from the organs of high early concentration 
to those involving excretory function. Thus, later tiInG periods (after 
sixty minutes) show high concentrations of the drug in the liYer, bile, 
~astrointestinal tract, kidney and bladder. These organs are involved 
m the metabolism and excretion of the drug. An unusual aspect of 
THO metabolism is the recirculation of metabolic products. These pro
ceed from the liver yia the bile duct and gall bladder into the gastro
intestinal tract, where they are re-absorbed and resecretec1 in an entero
hepatic circulation (3Z): Two other organs which retain excessi \'e 
amounts are the spleen and adrenal glanas. Such concentrations may 
result in toxic changes in these areas as shown in rats receiving large 
closes chronically. 

'1'he special case of brain distribution of THO and Hs metabolites 
has received attention during the past year (40). High brain levels 
of the drug persist about as long as in any other organ. Although in 
t.his study the rat brain does not. show marked differenexls in area 
dist.ributions, the monkey brain shows an early ('ol1relltmtioll of the 
radioactive drug in the grey matter rather than tlw m()l'(~ Jipophilic 
white matter, espeeial1y in the yjsual and irontal cortex (40). Fmiher 
stucli('s by this group IHtV(\ shown that tlw high afIinity for the fl'olltal 
and visnal cortical areas is due to n. metabolite rather than THO it-
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self (40). The behavioral significance of this uneven distribution re
mains to be established, although the involvement of these areas in 
the explanation of the memory, neurological and emotional deficits is 
quite obvious. 

c. Metabolites.-One of the most significant early findings in the 
metabolic research on marihuana was the discovery of ll-hyclroxy
THO as a direct-acting metabolite (17, 61,4). Further studies have 
now appeared showing that theI'e is a rapicl conversion of Delta-9-
THO to ll-hydroxy-Delta-9-THC in the liver (32) and in the lmlg 
(46a). A correlation has been made between the brain levels of this 
metabolite and rat cataleptic (trance-like) behavior (23) and in hu
mans between euphoria and plasma levels (34). 

The most important aspect of the participation of the NADPILi 
and O2 non-specific oxidases located in the microsomes of liver cells 
in the progressive hydroxylation of THO is the fact that many other 
drugs are metabolized by these same enzymes. However, they are 
seldom converted to an active form as is the THO. Thus it is nolY J?os
sible that an interaction of THO with barbiturates can be explamed 
by metabolic changes as well as neutral synergism. Many drugs which 
are also metabolized by microsomal enzymes such as anti-coagulants, 
anti-diabetic drugs, anti-deJ?ressants, tranquilizers, analgesIcs and. 
others should also be exammed. for their interactions with THO. 

Further oxidations of Delta-9-THO beyond the stage of 8,11-dihy
droxy-Delta-9-THO remain uncertain and need confirmation. A meta
bolite hydroxylated on the amyl side chain has been reported (1,61). 
An acidic metabolite has been found in urine but its exact nature 
and conjugation will require further study (8). This metabolite, be~ 
cause it accounts for such a large portion of the excreted form of 
THO, may be useful in developing chemical tests of Oannabis usage. 

d. E'xcretion.-The principal routes of excretion for CUlmabis meta
bolities are throu~h the feces and urine. The I'elative amounts of metab
olites excreued VlU, these two avenues vary from species to species. 
The rat resembles man in having a large proportion of the metabolites 
excreted in the feces. This is apparently a reflection of the higher 
activity of an enterohepatic recirculation in these s}Jecies in contrast 
to rabbits, for instance. 

The most important characteristic of the excretion pattern is the 
long persistence of radioactive metabolites for days or even weelis 
following a single large dose in animals and man. Because of this the 
use of Cannabis will be detectable for a longer period than that of 
alcohol once an analytical determination of the metabolites 
is established. 

In summary, metabolic studies of Cammbis have provided many in
sights into t.lle nature of marihuana action. These include the identifi
cation of its active moiety, the :persistence of its effects ttnd a possible 
explanation of tolerance reflectmg both the initial decrease and later 
increase at higher dose levels. 
Oentral Nf7'vOUS System Effects 

During the J?ast year, additional evidence indicating both a depres
sant ancr a Htunulant effect of cannabinoids on the central nervous 
system (eNS) hus been obtained. As mentioned previf\usly (toxicity 
section), single doses produce dose related eNS depression but con-
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tinued administration over long periods of time (over a month) show 
stimulatory effects. This mixture of depressant and stimulant effects 
may be related to the obselTations that Delta-D-THC increases bar
biturate sleeping time as well as potentiates the stimulatory effects of 
amphetamines. An explanation of the mechanism of action of canna
binoids will have to take into account their effects on brain biogenic 
amines . 

.An upsurge of papers appeared during the past year dealing with 
the effects of pure THe on brain biogemc amines. Two groups have 
reported that THe produce a rise in brain serotonin (5-hydroxytryp
tamine, 5-HT) , in animals, but authors have disagreed about whether 
the rise was confined to the forebrain (62) or to the hypothalamus 
(54). The rate of 5-HT turnover was also reported to be decreased. 

A slight drop in norl'pinephrine (NE) brain levels reported by 
Holtzman et al (30). has not bl'en confirml'd by other groups (22,62). 
However, by measuring the turnover of radio-labeled I-P-NE, several 
groups have noted significant effects on this biogrnic amine. Schild
kraut et aI, (52), have shown slight increases in t1ll11Over rate, metab
olism and uptake of norrpincphrine. Tbr rndogeuous lcyels of NE 
were slig11tly decreased while those of 5-HT were slightly higher than 
controls. The effects of THO on norepinephrine seem to differ with 
the mode of administration. If THO is given before thc radiolabeled 
compound, there is an increased retention of tritiated norepinephrine 
(I-P-NE) (51)), or an increased uptake by brain sliC'es (2]). \"11en the 
radiolabeled }P-1:'E is equilibrated with the brain first, THO causes 
an initial arcrlel'ation of NE turnover (41, 27), bnt the drug has no 
effect ·when applied to slices removed from the brain, pos'3ibly because 
of an inability to form an active metabolite (21). rsing fluorescence 
methods, two groups have found that THO ingestion increases the 
fluorescence of localized brain areas, particularly the hypothalamus. 
This increase in fluorrscence is believed to be correlated with an in
creased concentration of catecholamines in these areaS (46). These 
findings sug-gest that THe has markecl eif('cts on NE as well as 5-I-IT. 
These studIes are highly preliminary. :More work is needed to clarify 
the effects of THe on brain biogenic amines and to compare THO to 
other psychoactive drugs. 

Evidence of increase in DNA in rat hrain after administration of 
Cannabis resin has been previously reportecl (I)) and was confirmed 
this year at high dose levels of THe (BS). This may be associated with 
the neurochemical mechanism involved in the prochwtion of short
term memory loss in man by marihuana which has so often been 
reported in the literature. 

The basic neurophysiological and neuropharmacological merha
nisms of maJ'ihnana effects are still llllC'('lll'. How('\'er. some compari
sons between barbiturates (pentoharbital) and Drlta-I)- and Delta-S
THO indicate that the tetrahydrocannahinols are quite diffrl:ent fl'Om 
barbiturates in their effects on the polysensol''y areas of the cortex. 
These areas are important since they may be lllvolved in an overall 
int.egration of sensory information. All lllcreased responsiveness of 
rortical areas produceel by THCs without the concomitant deerease of 
recovery produced by pentobarbital has been fonnel by H.oyel (6). This 
effl'ct may be l'elntC'd. to the ChUllgl'S in sensory pt'I'CeptlOll rausrd by 
the tetrahydrocn,lll1abmols, 
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A number of new reports appeared this year regardin~ the electro
encephalographic (EEG) effects of marihuana compouncLs. Confirma
tion of the appearance of high voltage slow waves in the EEG of 
awake animals c.'tme from varIOUS studies (13,30,3). This disruption 
of the normal waking EEG correlated with changes in behavioral 
pattern and was reported to be present even at low dosage levels of 
cannabinoids. Similar EEG related effects have been reported for 
some hallucinogens such as psylocybin and Ditran. It is note'worthy 
that the EEG effect is produced by a dose of THC (0.5 mg/kg) 
quite similar to that which has been found to be hallucinogenic when 
smoked by humans. 

Research in a number of laboratories is now focusing on the effects 
of THC on specific brain areas, such as the hippocampus, the septal 
are,a, and the hypothalamus, which are known to be involved in 
psychoactive effects 'or body regulatory functions. McIsaac et u,l, using 
autoradiobTJ.'aphy (40) found accumulations of the drug or its meta
bolites in the lateral geniculate nuclei, the amygdala, hippocampus, 
and inferior and superior colliculi of the brain at the time of maximal 
behavioral activity in the monkey. Lal'ge concentrations in the cere
bellum many also relate to the incoordination and ataxia observed 
following large closes. 
Behavioral Effects 

The ·behavioral effects of the tetrahydrocmmabinols were extensively 
reviewed last year (44). The need for evaluation of the behavioral 
effects after repeated, chronic administration is now recognized, be
cause it has been shown that behavioral effects after long-term chronic 
administration are different from those observed after acute 
administration. 

Behavioral studies have been made using observational methods or 
operant behavior methods. The effects of Delta-9-THO on aggressive 
behavior is still und-er debate. A number of studies have reported an 
effect on aggressiveness but dopending on the dose, the tune after 
drug administration, and the nutritional state of the animal, aggrcs
siveness can be either enhanced (10, 11, 56) or decreased (31b). 

To study its abuse potential, self-administration studies have been 
performed. So far, it has been found that animals do not se1£
administer Delta-9-THO. Experiments are continuing in that area 
using various methods to see if animals can be induced to self
administer THC . 

Operant behavioral methods have been used to study the effects of 
THe in a number of species. At behavioral dose levels, most studies 
have demonstrated a drop in work output even on simple tasks re
quiring very little effort. No evidence has been found of a "reverse 
tolerance" in animals but most studies have indicfl,t~d that 'behavioral 
impairment is most severe after the initial administration and tends 
to decrease thereafter. Behavioral effects are under study in various 
lu.boratol'ies llsing monkeys and chimpanzees. In chimpanzee.c;, as con
b'asted to rodents, the effeets of marihuana are seen at dose levels 
comparalble to those at which psychoadive effects are seen ill humans. 
Oal'di01Ja8(JUZar and Autonomic Effect8 

The tetrahydrocannabinols present unique profiles of cardiovascular 
'Und autonomic effects. It has been shown in most clillical studics that 
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Delta-9-THO produces a dose-related increase in heart rate when 
smoked or taken orally by man, and that this increase is the best phys
iological index of THO activity. Cardiovascular studies in anesthe
tized dogs have shown that the intravenous administration of compara
tively larger doses of Delta-9-THO produced a prolonged bradycardi'a, 
and that this bradycardia was accompanied by a pronounced hypoten
sion of long duration (up to '7 hours) (14a). As barbiturates used for 
anesthesia have been shown to interact with callnabinoids, these experi
ments were repeated this year in unanesthetized animals under acute 
and chronic treatment with Deloo-9-THO. It ,vas then found that 
Delta-9-THO initially produced bradycardia in about half of the dogs 
tested. Tolerance then developed, and at higher dose levels the brady
cardia was changed to tachycardia on approximately clay 6 or 8 of 
treatment. There was no significant change in blood pressure in these 
unanesthetized dogs after elther acute or chronic administration (14a). 
Therefore, the hypotensive effects previously reported in animals (and 
not usually observed in man) are probably the result of an interaction 
with the barbiturates used for anesthesia. 

Delta-9-THC has been shown to have a specific effect on respiration. 
A single dose of 5 mg/kg, i. v., in :anesthetized dogs, produced an in
crease in rate associated with ,a clecrease in depth of respiration and 
produced a state of hypoxia in spontaneous breathing animals. This 
resulted in a decrease of arterial PO levels. However, no altemtions in 
the blood gas parameters were observed in artificially ventilated ani
mals (lla). 

Studies on the mechanism of the cardiovascular effects of Delta-9-
THC indicate that cardiovascular responses to THC in vivo may be 
partly due to a direct action of the drug on heart contractility (3a). 
Central or peripheral (vagolytic) autonomic mechanisms may also be 
involved (7a, 59a). 
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TOLEnANCE, 

The question of presence or absence of physical dependence and t.ol
erance to marihuana has become quite important and was the subject 
of several investigations during the past year. Physical dependence is 
defined as the existence of a characteristIC abstinence syndrome pro
duced by withdrawal (discontinuation) of the drug. Evidence for such 
an abstmence syndrome with Calmabis is weak. From both Eastern 
and Western clinical reports and from animal experiments there seems 
to be agreement that physical dependence comparable to that produced 
by the opiates, alcohol, and barbiturates does not exist with Cannabis. 
Although some reports have described mild, bl'lief symptoms in pa
tients who discontinued Cannabis use (11,4,24) 1 these seem to be in
significant and calmot be easily differentiated from possible placebo 
effects. 

The core of the controversy therefore centers around whether toler
ance develops to marihuana and its constituents. Tolerance to a com
pound is saicl to have developed "when after repeated administration, 
a given dose of a drug produces a decreasing effect, or conversely when 
increasingly larger doses must be administered to obtain the effects 
observed ,vith the original dose" (12). As noted recently by Kalant 
(14), t.his definition of tolerance is valid only for a specific drug acbion 
and not necessarily for all the actions of a given clrug. A definition of 
tolerance should also discriminate bet"een metabolic tolerance and 
functional tolerance. Metabolic tolerance includes those changes ,in 
drug absorption, distribution, excretion and metabolism. which might 
lead to a reduction in the intensity and duration of contact between a 
given drug and its "target" tissue. Functional tolerance refers to 
changes in the properties and functions of the target tissue which 
render it less sensitive to the same degree of exposure to the drug. So 
far, most of the reports of tolerance to marihuana effects have at
tempted to explain the huge tolerance discoverecl in terms of metabolic 
tolerance. According to modern concepts, the degree of tolerance 
should also be evaluated at different dose levels to establ,ish a dose re
sponse curve. This mi~ht give some clues on the mechanism of action 
of the development or tolerance. The usc of a single test dose at an 
unknown 1/oint in the dose response curve may explain some of the 
controversIal findings about tolerance to marihuana. 

In man, the reports on tolerance to marihuana use are so far con
tradictory. A number of reports in the Eastern literature have de
scribed the use of very large amounts of cannabis by chronic users (5, 
7). Tlwse amonnts arc much larger than doses which cn,use considel'able 
dysphoria in less experienced subjects who arc given the drug on an 
experimental basis. The fact that the chronic users tolerate these doses 

1 Numbers III p!lrel1th~Aes Indlcnte l'~fer(,l1ccs Itt cnll of chnptcl'. 
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well and are able to continue their usual activities suggests develop
ment of tolerance to the subjective effects-of the drug. However, others 
report that even use for many years does not necessarily cause increase 
in doses. 

Some authors, commenting on reports that many first or second 
time users of marihuana report no subjective effects, have suggested 
a "reverse tolerance" in which with increasing use the subject acquires 
the ability to get high (25). 

.Two investigations which compared effects of administered mari
huana in experienced and casual users have indicated that experienced 
users have greater sensitivity to the subjective effects of the drug, 
but show less decrement .in perceptual and psychomotor performance 
(22,28). Thus, there may be different patterns of tolerance for the 
different pharmacological effects of the drug. Jones and Stone (13) 
found that heavy users could not significantly discriminate between 
THC-containing' and THC-free cigarettes although physiological 
effects such as altered pulse rate and EEG changes in the subjects 
were good indicators they had received the active compound (13). 
They also found some evidence of cross tolerance with alcohol. These 
last experiments seem to confirm one of the main tenets of marihuana 
users that experienced smokers get "stoned" more readily than do 
the inexperienced. Thus marihuana has been reported to produce a 
"reverse tolerance" in that a smoker becomes more responsibe with 
repeated use and needs less of the drug for similar effects. As mentioned 
by Snyder (26), this effect of marihuana, if confirmed, is a peculiar 
and disquieting state of affairs for the pharmacologist. Indeed, in ex
periments with drugs which are capable of inducing tolerance, the 
subjects usually become less and less responsive to each successive dose 
of the drug and the dose must be increased to obtain similar effects. 

Several fadors may have contributed to the conflicting findings re
garding development of to-Ie-rance in man aTter marihuana use. For 
instance., as tolerance to a drug is often defined only in te·rms of a 
diminishing response to ·a constant dose, failure to control the dose 
adequately may make demonstration of tolerance difficult. Early in
vestigators had to use marihuana of varying composition rather than 
pure compounds. The methodology and the criteria used by investiga
tors to assess tolerance and to define the various types of users 
(naive, casual and experienced) were not rigidly controlled. As men
tioned previously, tolerance may be due to learning or metaboHc 
changes. Lemberger et al have shown that heavy users of marihuana 
seem to metabolize Delta-9-THC more rapidly than non-users (16). If 
some or all of the psychological effects of Delta-9-THC were due to an 
active me,tabolite then enzyme induction with more rapid conversion 
of the Delta-9-THC in heavy users might well eX"plain this phenome
non. Further confirmation of the presence or absence of tolerance in 
man will be obtained when the results of the current subacute and 
chronic studies in man are re:portec1. 

Shlce the report of tolerance in rats by Carlini in 1968 (3), develop
ment of tolerance after repeated cannubinoicl administrat.ion has been 
well documented. Some confusion still exists about the type of tol
erance observed. Behavioral, and both classical and non-classical phar
macological effects have be{'.n documented. 

.,< 
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In an excellent description of the characteristics of tolerance based 
on preclinical data, McMi1lian et al (19) have reviewed this complex 
phenomenon and have defined the following criteria for tolerance to 
maJ..'ihuana : 

1. Tolerance to marihuana extends across species. It has been demonstrated 
in hirds (pigeons) as well as in rats (3,8,19,20,27), dogs (19), monl,eys (27), 
chimpanzees (6,9) and to a lesser degree in the mouse. The only species in which 
tol()rance to cannabinoids does not seem to develop is in the rabbit (17). This 
may be due to a different metabolism of tetrahydrocannabinol in this species. 
AgureU (1) has shown that, in rabbits, the principal route of excretion is 
through the urine rather than through the feces as in rat and man. 

~.a. '1.'his tolerance develops rapidly and may be long-lasting. Various authors 
have shown that tolerance develops rapidly in pigeons, dogs and rats (19,27, 8) 
even when the injections are &4 ;.ced seven to nine days apart. They also found 
evidence that tolerance to THO in these speCies is persistent. There is little loss 
of tolerance to a high dose of Delta-9-THC even aLter a month. However, Pirch 
e/ aZ found that the interval between administrations was a significant factor 
in the developmeilt of tolerance in rats and that daily ·administration ot the 
slime dose of a marihuana extract produced tolerance, although weekly ·ad
ministration does not (23). This seems to demonstrate that animals treated 
with low doses of marihuana, in the bf:!havioral range, return to their control 
baseline within a few days after a single administration. 

3. The magnitude of tolerance development to marihuana in 'animals is great. 
J[t is reported to be in excess of one hundredfold, i.e., one hundred times an 
Jmitially effective dose produces little effect in tolerant dogs and pigeons. The 
same authors ha vc also shown that this tolerance can be blocked partially by 
Sh.~-52iJ-A, an enzyme inhibitor which may interfere with the metabolism of 
Delta-9-THC (19). 

4. Among the cannabinoids, there is cross tolerance between Delita-8- and 
Delta-9-THC and between Delta-9-THC and its synthetic analogues. But there is 
no cross tolerance between Delta-9-THC and LSD or mescaline sulfate. Tol
erance development to the tetrahydrocannabinols differs from tolerance develop
ment to morpbine; 'a narcotic antagonist disrupts behavior in morphine-tolerant 
birds, but not in Delta-9-THC tolerant birds, and cross tolerance between Delta-
9-THC and morphine could not be demonstrated by l\IcMillan et aZ in pigeons 
(20). 

5. Tolerance to tetrahydrocannabinols is not simply a resullt of "learning 
to respond under drugs", i.e., a behavioral tolerance, but a true pharmacologic 
tolerance in that the lethal dose is also increased during tolerance development. 
Tolerance can develop even when the animals are 110t exposed to the schedule 
contingencies on allithe days when injections are given. 

G. Finally, develo]lment of tolerance seems to be specific for certain effects of 
the cannabinoids and not for others. This may explain some of the contradictory 
results regarding tolerance. It has been shown, for instance, that ill dogs tolerance 
develops to 'the hindleg ataxia but not to anorexia and sedation (19). 

In separate experiments in rats, Barry and Kubena showed facilita
tion of an n voidance response and in the other elevation of plasma 
corticostE'l'olleveJs by Delta-D-THC. Inneithel' experiment was toler
ance demonstrated after repeated administration of daily doses (2, 
15). 

Pirch et al (23), cOltfirming the eftl'ly results of Masur and Khazan 
(21), observed no tolerance in rat·s to the induction of bursts of 
"polyspikes" during 30-35 days of treatment with a marihuana ex
tract. However, they found tolerance after two days to btl, generalized 
reduction in cortical KEG voltage in the same. u,nimals. 

Deyelopment of tolerance to an efft'ct of the cannabilloids mH,y un
mask or help the deYt'lopmellt of the opposite type of effect. This type 
of biphasic action has bt'en recently reported. Lomax (18) fOlUld that 
the first daily injection of 20 mg/kg of De1tu,-D-THC in rats produced 
signific!1nt hypothermia but u,ftcr the sixth daily injection hyper-
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thermia was seen. Thompson et al have shown that tolerance develops 
to the sedative effects of the cammbinoids but not to their stimulant 
effects (27). Conceivably, the euphoria occurring after administration 
of Delta-f)-THC to man could be classified as a "stimulatory effect" 
to which tolerance does not develop. Indeed, repeated aelmilllstration 
could result in increased sensitivity to these effects as tolerance devel
oped to others. 

In summary, tolerance to the effects of the tetrahyelrocannabinols 
is a unique pharmacological phenomenon with wiele generality and 
many interesting features. Its mechanism is currently under investi
gation in various laboratories, and should be elucidated in the very 
near future. Long-term experimental studies which monitor a number 
of the pharmacological effects of marihuana on Inunans are needed. 
It seems, however, unlikely that in man a degree of tolerance com
parable to that found with opiates exists with marihuana. 
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AOUTE EE'FEOTS 

The acute effects of marihuana intoxication vary considerably due 
to several factors which can be classified as related to the marihuana it-

!) self, the dose and route of administration, the individual's rate of 
metabolism, his past experience with the drug, his expectations as 
well as the environmental and social setting in which the intoxication 
takes place. 

As synthetic trans-delta-9-tetrahydrocannabinol (henceforth re
ferred to as THO) has become available (mainly through the national 
marihuana program of NIMH) , it has been possible to study the basic 
chemistry and pharmacology of marihuana and to obtain the first data 
on the human metabolism of this psychoactive ingredient of mari
Imana. These 'will be dis,~llssed in the ne:-..'1; few sections in detail. The 
role of expectations and setting are best discussed in relation to the 
endpoint of the effects studied, i.e., the physiological, biochemical, 
neurological, cognitive psychomoter and subjective aspects. 
The Question of the Aotive Ingredient 

There is no doubt that the major active ingreclient of marihuana, as 
far as the typical euphoriant effect in man is concerned, is Delta-9-THO 
(59,67",95,96).1 At least the major psychological effects of marihuana 
can be reproduced by the administration of synthetic Delta-9-THO. 
There are, however, other ingredients in marihuana that may playa 
role in its biological activity. In freshly harvested marihuana there 
are comparatively large amounts of cannabinl)id acids which are 
rapidly converted when heated, and slowly when stored, into de car
boxylated neutral calmabinoids, including the active Delta-9-THO 
(95). Delta-8-THO, which occurs in much smaller concentration than 
Delta-9-THO, is also active (5) but no detailed analysis of its psy
chological effect in man is available as yet (61). 

It has been suggested that cannabidiol, occurring in variable but 
sometimes significant concentration in marihuana may be cOllverted to 
Delta-9-THO during smoking (101), but this suggestion needs con
firmation. 

The psychotropic activi.ty of the other ingredients of natural mari
llUana, whether neutral (cannabinol, cannabiogerol, cannabicyclol, 
calmabichromene, etc.), aCIdic (cammbiodiolic acid, canabinolic acid, 
cannabichromenic acid, etc.) or alkaloid (82) has not been investi
gated (95). It is quite possible that some of these materials have psy
chotropic or biological activity different from that of Delta-9-THO or 
may playa role either in modifying the effect of Delta-9-THO 01' pl'O-

1 Numbers in parentheses IndIcate referrnces at end of chapter. 
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ducing some side effects. Further research comparing the natural ma
terial with the synthetic THO is under way to shed some light on this 
problem (41,104,131). 

Dose and Route of Adrninistration 
There are two major ways of consuming ma.rihuana: smoking and 

oral ingestion. When smoked, THO is rapidly absorbed and effects 
appear within seconds to minutes. If marihuana is of low potency, 
effects may be subtle and brief (139). Seldom do they last longer than 
2 to 3 hours after a single cigarette, although users may prolong the 
effects by repeated smoking (59). When the material is smoked, an 
uncertain and variable fraction of THO is lost by smoke esca.ping into 
the air or exhaled from the respiratory dead space. Investigators, in 
trying to control this variable, have adopted either a standardized rou
tine of inhaling, holding the breath and finishing the cigarette within 
a given period of time (81}, or using a spirometer to deliver the smoke 
and bringing the time variable of inhalation under stimulus control 
(113). 

Since no method for the quantitative estimation of THO concentra
tion in blood or urine is ava.ilable by conventional chemical techniques, 
radioactive labeled THO has been used to obtain such data. 014-labeled 
Delta-9-THO was administered to chronic marihuana users by the 
smoking route by GalanteI' et al. There was a marked variability in 
the amount of Delta-9-THO Ilh.::urbed. This was reftected both in 
plasma concentrations and in urinary excretion of the tracer (extracta
ble by hepta.ne and consisting mostly of unchanged Delta-9-THO). 
From these data it was estimated that the percentage of THO absorbed 
can vary between 1 and 41 percent (43) in contrast to the earlier esti
mate of about 50 percent absorption based on using a mechanical smok
ing" device to imitate human smoking and measuring the delivered 
THO in the smoke (91). These data suggest that quantItative compari
sons across subjects in studies of smoked marihuana must be made with 
extreme caution. 

Oral ingestion usually delays the onset of the psychological effect 
for from 30 minutes to over 2 hours (63). The effects peak at approxi
mately three hours and have a duration greater than four hours (87). 
This delay occurs because synthetic THO, as well as marihuana ex
tracts, require nonpolar vehicles, usually alcohol or vegetable oil. These 
apparently delay the absorption of the'THO from the gastrointestinal 
tract (63). The impoliance of the vehicle for the rate of absorption 
from an oral dose of labeled material for three oral vehicles-alcohol, 
sesame oil and aqueous glycocholic acid solution has been demon
strated by Perez-Reyes and Lipton (107). It was found that THO in 
doses of 37 mg. (total dose) is very poorly absorbed from an alcoholic 
solution as indicated by: (1) A low plasma level of total radioactivity; 
(2) a large portion (70 percent) of radioactiV'ity recovered from the 
feces in the first 3 days after administration; (3) slow onset and rela
tively moderate intensity of the psychological eft'ects. 

In contrast to this result, THO was absorbed much better from 
sesame oil solution and even faster from the glycocholic acid prepara
tion of THO. This was evidenced by high plasma levels, lower re
covery rate of radioactivity from fe(:(>s, and faster onset with higher 
intensity of the psychological effects after administration in these 
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vehicles. These subjects also reported much more unpleasant experi
ences than they did after receiving the same dose to THO in an al
coholic vehicle. This may explain why Hollister et al (63) were able 
to administer doses of 70 mg. of Delta-9-THO dissolved in ethanol to 
subjects without the unpleasant effects that Perez-Reyes' subjects ex
perienced when the drug was administered with the other two vehicles 
at half that dose (107). The maximum sl1fe and tolerable dose of Delta
I)-THO in the sesame oil vehicles has been found to be about 40 mg. by 

,;. other investigators as well (40). 
l11etab oli8rrbof Delta-9-TllO 

With the availability of radioactively labeled Delta-9-THO, the 
• major active ingredient of marihuana, it has been possible to overcome 

the analytical difficulties and to begin investigating the problems of 
marihuana metabolism in humans. 

Lemberger et al (86) have compared the metabolism and disposi
tion of 0-14-Delta-9-THO ill non-users and chronic users of marihuana 
after intra venous administration. Plasma levels of the unchanged 
drug declined rapidly during the first few hours after !tdministration, 
but after this rapid initial decline, Delta-I)-THO disappeared from 
plasma at a slower rate in both groups. The plasma half life for the 
unchanged drug was significantly shorter in chronic marihuana users 
(28 hours) than in the non-marihuana-smoking subjects (57 hours). 
It appears likely that this difference is the result of an increased rate 
of Delta-9-THO metabolism in chronic marihuana users. This group 
of subjects excreted in the urine significantly greater percentage of 
the drug as metabolites in the first two days than did the non-user 
group (86). 

Delta-9-THO has been found to be almost completely metabolized 
in man (84). Less than 1 percent of the intravenously or orally ad
ministered dose can be recovered unchanged from the urine or feces. 
Up to one third of the metabolites can be recovered in the urine, and 
one half to two thirds can be found in the feces, regardless of the 
route of administration (87). Using various extractIOn procedures, and 
thin-layer chrol11atogntphy at least 5 or 6 metabolites can be separated 
(107). Of these, only three have been identified so far. A minor but 

probably psychologically active metabolite is ll-hydroxy-Delta-9-
THO, and another, probably inacti ve l11c::tabolite, is the 8,1l-dihydroxy
Delta-9-THO (25). A third, major metabolite is probably a 7-cal'box
ylic acid derivative of Delta-9-THO (135), and several other, so far 
unidentified, metabolites appe[1,r to be polar compounds of acidic na
ture (85, 135). 

Tho question whether or n(}!; the psychological activity resides in the 
unchanged Deltta-9-THO 'Or in the ll-hydroxy metabolite has re
mained controversial. Lemberger et al (87) have compared the peaks 
of the psychological effect of Cr-H labeled Delta-I)-THO after oral 
and inhalpd administmtion with plasma len'ls of the drugs and its 
mm;abolites. Gooel correlations were found between the time course 'Of 
the psychologioal effects and plrasma levels of radioactivity. They both 
peaked at 10 to 30 minutes after inhaln:tion and at 'approximate1y 3 
hours after 'oral administration. It is not olear, however, whether the 
radioaotivity in plasma represents unchanged 'J.'EI!C 01' some of its 
metabolites since 'all are included in the radioactivity measured. In a 
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separate study by GalanteI' et al (43) plasma levels of unchanged 
Delta-9-THO were compared with various parameters of the effect of 
the drug after administrati'On by ,the smoking route. H was found that 
only the heart rate increase correla,ted with that of plasma 
Delila-9-THO concentration, and t:hat the other, mostly subjective, 
symptoms 'Of the marihuana "high" appeared 'and dissiparted more 
slowly. 

In a collabomtive study by Perez-Reyes (107) 'and ",Vall (135), 
labeled Delta-9-THO was given orally to v'Olunteers and the plasma 
samples were analyzed for detecti'On 'Of the level of unchanged drug 
as well as that of the vari'Ous metabolites. They found little unchanged 
THO at the peak 'Of the psychological "high", but various amounts 'Of 
the metab'Olites were present in the plasma with high individual 
variability. Obviously, much more research is needed to clarify the 
role 'Of metabolism in the vm'ious effects of THO and marilmana in 
man. 
Subjective Effects of ivl a1'ihuana and THO 

The subjective effects of marihuana intoxicat.i'On arc highly va6able 
since a number 'Of n'On-drug factors can markedly influence the poten
tial effects at any given time. Since the laboratory situfrtion 'allows for 
the study 'Of only a limited range 'Of subjective sensations, Tart 
(128, 129) tmdertook an extensive survey to explore the total range 
of potential effoot.'3 under conditions 'Of 'Ordinary marihuana use. After 
a preliminary paper in NcttU1'e (128) which w'as quoted in the firS't:. 
Marihuana and Health Repm't (93) the full details 'Of ,the survey were 
published in book form (129). 

The reports of 150 experienced marihuana users, estimated t'O cover 
the effects of about 37,000 occasions of use, ,vere analyzed to discover 
the comm'On and characteristic subjective effects of marihuana in non
laboratory settings. Perception of the external environment is changed 
in practically all sensory modalities. ",Vith respect to vision, charac
terIstic effects reported are: seeing forms, and meaningful patterns in 
visual material that normally is ambiguous, and finding visual imagery 
more vivid than usual. For hearing, the awareness of subtle qualities of 
sound, i.e., purity, distinctness and rhythms, is one of the most charac
teristic effects reported. The subjective enhancement of the non-domi· 
nant senses, such as touch, taste and smell is very common. The percep
tion of the space/time matrix normally serving as a background for 
sensory perceptions is radically changed in marihuana intoxication. 
This is probably related to changes in time perception-slowing down, 
even stopping of time-which are most striking. Interpersonal rela
tions are also changed by marihuana to such a degree that many users 
feel it is a social drug par excellence. It appears, however, that the drug 
acts as a potentiator of social interaction at low or moderate levels of 
intoxication only. At higher levels, marihmma may have an opposite 
effect, making the user less social and more withdrawn from group in
teraction, apparently because of the great intensification of inner 
experience. 

The effects of marihuana on memory and higher mental processes 
have been extensively studied by several investigators using well con
trolled, objective techniques. Their results wi11 be discussed in a later 
section. The effect of tIllS drug on emotions is highly subjective and 
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difficult to measure. In Tart's sample of subjects the most characteristic 
effect on emotional mood reported was an almost invariably pleasant, 
positive emotional state. However, occasional "freak outs," that is, tem
porarily overwhelming negative emotions occurred in 20 percent of the 
users. In this study in only one case was the disturbance seriolls enough 
to require professional assistance; in others, the disturbance subsided 
with reassurance and support of friends. ,:V e have to keep in mind that 
because of the types of sllbj ects selected (users who chose to continue 
to use) the negative, unpleasant effects are probably underrepresented, 
as the author himselfillclicates (128). 

The attitude and expectations of the subject and the social setting 
are important determinants of the subjective effects produced by mari
huana (137, 142) .• Jones, in a double-blind study (70) using a single 
active dose of marihuana (D mg. Delta-D-THC) and a dose of placebo 
cigarette, has shown that many subjects rate their subjective level of 
intoxication after smoking placebo identically to that after smoking 
marihuana. Prior experience with the drug and an over-learned set of 
expectations appear to be important determinants of this placebo effect. 

In another set of experiments, Jones (71) compared the subjec
tive scores of a group of subjects after smoking the same dose of 
marihuana in a gl'·oup and in a solitltl'Y setting, using the same labora
tory room. In the group setting, subjects experienced significantly 
more symptoms in three of the four clusters of subjective scales. A 
greater variety of symptoms were also reported in the group situation, 
while in the individultl test situation predominantly sedative effects 
were reported. These results suggest that the interpersonal situation 
and the subjective expectation cltn be just as important in determining 
the subjective effect of marihuana as the dose of Delta-D-THC in the 
smokecl cigarette. 

Kiplinger et al (81) demonstrated that if the set and setting ltre 
kept constant, ltnd the Delta-D-THO is delivered in individually cali
brated cigarettes, the subjective respollEe of subjects (naive ltnd 
occasional users of marilnlltna) will be significantly related to the 
dose of Delta-D-THe. The subjective response in this study was 
quantified by using scores from the Cornell Medical Index and the 
Addition He:,;earch Center Inventory. The authors also measured 
Delta-9-THC-pl'oduced changes in motor performance, mental per
formance and physiological phenomena which will be discussed in the 
following chapters. 
Physiological Effect8 
. The t:yO most consistent physiological effects of marihuana, an 
Increase l1l pulse rate and rec1c1ening of the eyes, have been described in 
last year's 11f arihuana. and Health Report and have been confirmed 
and further studied by several independent investigators (43, 81, 113), 

Perhaps the most consistent. physiological occurence after smok
ing mariuhalUt or oral administration of pure samples of Delta-9-
THe is an iu('rease in heart rate (64, 67, 1:39). Kiplinger et al (81 
demonstrated that the heart rate increase was dependent on the close 
of THO administered and appeared to have a time course with a 
pen,]c ~t 20 mh~utes and ~ gra,dual return to, nOl'mal <?l' near normal by 
85 mmute;s a'fter sll1okmg-. The n,yel'a~e ll~crease 111 heart rate for 
the 15 subJects aftel.' the lllQ;hest dose of manhuana ) (Delta-D-THO= 
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50 j.tg/kg) was 23 beats per minute. GalanteI' et al also found a very 
early peak, an increase of about 40 beats at 15 minutes after finishing 
smoking the marihuana cigarette (containing 10 mg. of Delta-9-
THO). This rate returned to normal in about 1 hour (43). An aver
age increase of approximately 20 beats per minute was reported by 
Renault et aZ (113) at the highest dose (435 mg. marihuana-approx
imately 6.5 mg of Delta-9-THC) of their dose-response study. No 
differences were observed between experienced and inexperienced 
smokers in this measure. Attempts were also made to elucidate the 
mechanism by which marihuana produces this consistent effect. Ex
periments using the Valsalva maneuver suggested that marihuana may 
have its effect on heart rate by altering normal autonomic tone (113). 
Pretreatment with a beta-adrenergic blocking agent, propranolol, 
prevented the increase of heart rate with marihuana, indicating that 
this effect is probably mediated through a beta-adrenergic autonomic 
mechanism (15). 

Johnson and Domino (69) in studying the cardiovascular effects 
of marihuana smoking with the help of electrocardiograph recording 
confirmed the time course of the heart rate increase and that it is 
doserelated. Systolic and diastolic blood pressures were significantly 
elevated only after relatively high doses (smoking more than 10 
mg. of THO), but blood pressure was better correlated to heart rate 
than to dose. Ohanges in the electrocardiogram were minimal. Prema
ture ventricular contractions were observed in only 2 of 15 subjects 
receiving 10 mg. or more of THO but this effect was more likely to 
be related to smoking than to the pharmacological effect of THO. 
Since similar cardiovascular changes can also be produced by nicotine 
and caffeine in snsceptible individuals, the clinical significance of the 
finding with marihuana is probably no greater than that for suscep
tible subjects smoking tobacco and drinking caffeine containing bever
ages (6D). 

Oonjnnctivall'eddening is also consistently observed by investigators 
studying the effect of marihuana and since 'it is produced consistently 
by both orally administered marihuana extract and synthetic Delta-ti
THO it can be concluded that it is not an artifact caused by irritation 
fro111 smoke (60,107). The t.imt' course of the conjunctival in;cction, 
however, does not parallel the effects on pulse rate; the reddening 
develops slowly) reaches a maximum around 1 hoUl' after smoking, 
after which it declines (81). 

An interesting observation has been reported by Hepler and Frank 
(56) on the effect, of marihuana smoking on the intraocular pressure 
of 11 volunteer subjects as measured by applanation tonometry. A sub
stantial decrease, averaging about 25 percent of the initial pressure 
has been observed in most of the subjects. Further expedments UTe 

needed to establish the specificity, tiine course and eventual ronse
quences of long-term administration of the drug before the implica
tions for possible t~lerapeutic application in the treatment of glaucomn 
can be entertained.· . 

Among the physiological measurements which do not change after 
the administration of marjhuana, one may include pupil bizI.'. (a slight 
decrease rather than increase can be observed by using sophisticated 
instruments), body temperature, respiratory rate and deep tendon l'e-

(' 
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flexes (59). Some subtle morphological changes in alveolar macro
phages have been observed after smoking marihuana or tobacco, but 
the phagocytic activity appears to be unchanged (90). 
Bioche1nical Effects 

Marihuana smoking or hashish ingestion has long been reported to 
increase hunger and appetite. Such reports apparently led to the 
assumption that marihuana lowers blood glucose. In view of the con
sistent recent findings (67,139) that neither smoked nor orally ingested 
marihuana has any significant effect on plasma glucose levels, Hollister 
tested whether or not madhuana stimulates hunger and appetite by 
measuring food consumption systematically after fasting subjects 
were treated with marihuana, alcohol, dextroamphetamine, and a 
placebo (62). Blood samples, drawn before drug administration and 
just prior to the first offering of food, were analyzed for glucos~ and 
free fatty acid content. 'While dextroamphetamine and, to a lesser 
extent alcohol, reduced food consumption and appetite, marihuana 
had an individually variable stimulating effect on appetite in slightly 
more than half the subjects. As in previous studies, marihuana had no 
effect on plasma levels of glucose and free fatty acid. 

Podolsky (112) examined the glucose tolerance test in four regular 
users of marihuana. Although the fasting glucose levels were not sig
nificantly different from normals in half of the subjects, significantly 
higher glucose levels were found 30 and 60 minutes after a standard 
dose of glucose. The deterioration of the glucose tolerance test in these 
subjects cannot be explained by abnormal hormone levels involved in 
the regulation of glucose metabolism since there was no impairment of 
insulin release or elevation of growth hormone levels. 
Neu,rological Effects 

There have been relatively few studies on the neurological effects of 
marihuana since most of the earlier studies reported only minor changes 
in the routine tests of neurological functioning (93). Domino (33) 
found that marihuana caused a very slight increase in patellar reflex 
that could be detected only through EMG and strain-gauge recordin~s 
of computer average data. Volavka et al (133) studied the EEG m 
normal volunteers after smok,ing marihuana. Visual analysis of the 
paper l'('cord detected no consIstent drug-related changes. Computer
ized analysis of the records detected differences amon~ the intercepts 
of the regression lines for the three drug conditions (placebo, low and 
high dose of marihuana) which suggests a drug effect. of rapid onset. 
The principal change was an increase in percent alpha time and an 
associated reductioll in theta and beta bands. These results are in 
agreement with the observation of all increase of power in the 9-10 Hz 
bands by Rodin et al115). 

Surprisingly, there are no reports on t.he time eourse of acute mari
huana effects on ERG. The fact that EEG records were taken at dif
ferent times after smoking may pttrtly account for the variety of REG 
changes described in the literat.ure as marihuana eJfects (59, 115). Fur
thermore, no pnblished expnriments used a systematic alerting pro
cedure "'hile monitoring Il}EG. 'Vithout aletting, ERG signs of 
drowsiness may obscure small drug related effects, as indeed Hollister 
(50) indicates. EIl}G and be11lLvioml data suggest that marihuana, at 
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dosages tVJ?ically used, would have just such mild effect.s (133). Roth 
et aZ. (liS) studied the effect of smoking marihuana and synthetic 
Delta-9-THO on the auditory evoked response and background EEG 
in yOlmg male chronic users. Oomponents of the auditory evoked re
sponse to both frequent and infrequent sound bursts ,vere decreased in 
amplitude with marihuana, espeCIally in the first few minutes of the 
stimulation period. There was also ini.tially more alpha power in the 
EEG with marihuana. Synthetic THO at a dose of 10 mg. showed 
effects intermediate. b~tween placebo and marihuana, although the 
marihuana cigarettes used contained an equal amount of Delta-9-THO. 
Several parameters of spontaneous activity after stimulation measured 
by Fourier analysis of occipital and vertex leads failed to differentiate 
the three conditions. The results as measured by the auditory evoked 
response seem to objectively confirm an increased ability of the subjects 
to "tune-out" the outside world during marihuana intoxication, which 
has been reported subjectively by users. 
Effects on Mental and ~111 otor Pe1'formance 

Experiments conducted and published in the past year continued to 
confirm earlier findings that marihuana and Delta-9-THO consistently 
affect motor and mental performance in a linearly dose-dependent 
fashion. The importance of these more recent studies is that the dosage 
of THO was better controlled than in most of the earlier studies. 

Kiplinger et al (81) using a randomized block, double-blind design 
have fotmd that motor performance, as measured by the error scores 
on several pursuit motor tasks deteriorated in a dose dependent manner 
after smoking marihuana. On repeated testings the scores remained 
relatively constant over the 5 weeks of weekI v administration. The 
mental performance, as measured by nine different verbal tasks on the 
delayed auditory feedback (DAF) device, deteriorated in only 4 of 
the tasks used and was unaffected in 5 of them. Significant dose 
related changes were found in verbal output, two cotmting tasks and in 
a color discrimination task (81). 

The same group of investigators have also systematically tested the 
effect of alcohol separately and to~ether with marihuana In the same 
tasks (92). At a blood alcohol concentration of 0.05 percent (equivalent 
to the effect of 3 bottles of beer or 3 ounces of 100 proof whiskey one 
half hour after consumption) the performance decrements on the 
above mentioned tasks ,vere about the same as with 2.5 or 5.0 mg. THO 
(the performance decrements produced by THO in the range studied 
in this experiment were not dose dependent). When alcohol and THO 
wer(' consumed together (aleohol first, followed by a marihuana ciga
rett<.~ 30 minutes later) the performance decrements appeared to be 
additive. 

Similar conclusions were drawn by Hollister and Gillespie (S3) 
from their ,veIl controlled ('Omparison of orally administered mari
Imana (('ulibrated to contain 0,5 mg. of THO/kg. of body weight), 
Ethanol (1 ml/kg) and clextroamphetumime sulphate (0.2 mg/kg) 
using a placebo (THe-free marihuana extract) us control treatment. 
They :found that clextroamphetamime tended to improve l?erformance 
on pS'ychometric tests; the other two drugs tended to impaIr it. Simple 
l.'('ltctlOn time was significantly impaired by both ethanol and mari
huana though the impairment was less pronounced for marihuana 
(63) . Marihuana has been reported to incl'l'as(~ complex visual reaction 
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time, and especially to increase variability in performance due to occa
sionallapses of attention (27). The effect of lligh doses of marihuana 
on reactIOn time has been confirmed by other investigators as well 
(34,104) . 

Meyer et al. (100,103) have emphasized the significant role previous 
smolnng experience plays in the results obtained in the various labora
tory tests with a standardized does of marihuana. They compared six 
heavy and six casual smokers in their performance on various percep
teal and psychomotor tasks after smoking a fixed dose or an ad lib dose 
WIth the results in a placebo session. Both heavy and casual s.mokers 
showed a modest decrease in perception and psychomotor task per
formance with both types of marihuana dose, though casual smokers 
showed a greater degree of impairment than did heavy smokers. The 
difference in performance on a "Continuous Performance Test" was 
especially striking: casual smokers making five times as many errors 
of omission as they did under placebo while 110 increase in lllullber of 
errors was found in heavy users. This effect is consistent with Clark's 
observation that complex reaction time may be impaired, perhaps sec
ondary to lapses in attention (27). 

Short-time memory has been singled out by many investigators 'as 
the mental faculty most significan,tly affected by marihuana (1-4, 
34, 97-99, 132, 133). Abel in a series of experiments tried to determine 
the way in which marihuana 'affects human memory (1-4). The analysis 
of the data indicated that marihuana does not significantly interfere 
with the retrieval of information already present in the memory. It 
was shown, however, that marihuana interferes with initial learning, 
significantly affecting acquisition processes involved in the storage 
of information (4). He suggested that an inability to concentrate 
may be the most likely reasonmcmory is adversely !Lffected by mari
lmana. In n?t being!!,ble to concentrate, subjects cannot rehearse and, 
as a result, mformat.lOn cannot be tmnsferred to permanent memory 
(4,119) . 

Melges et al (D7-D9) further investigated the re}ationship of tem
pOl'ruI disintegration to the impairment of immediate or short-term 
memory by marihuana. They have shown that the increased concen
tration on the present, co-varies significantly with a confusion of past, 
present, and future and the emergence of a sense of timelessness. The 
different types of temporal distortions induced by marihuana are, 
therefore, interrelruted processes and may be·associated, in general, with 
euphoric moods (D9). The impairment of immediate memory is prob
ably playing all important role in hindering the individual's ability 
to juxtapose and compare current perceptions with memories and 
expectatIOns. 

Driver Performanoe 
In earlier studies on the effect of marihuana on driver performance 

controversial results have been published. Crancer et aZ (29) found 
relatively 1 itt-Ie impairment on performance in !L simulateddri ving test. 
Others (5D, 68, VI, (2) have insisted that because of the significant 
effect of marihuana smoking olll'eaction time and other more complex 
motor tasks, it woulel be surprising if marihuana, ·at I0ast at higher 
doses, did not have deleterious effeds on driving performance. ~V,aller 
(36) cautions against reaching conclusions from data obtained in {l 

laboratory setting alone and discusses the difficulties inherent in art'iv-
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ing at a definite conclusion on the role of any drug in highway ,accidents. 
Manno et al (92) on the basis of their results with mal'lhuana on motor 
performance in the laboratory, suspects tha:t the negative findings of 
Omncer et almay have been due to <all errol' regarchng THO content 
of the marihuana used. In a 'study on the effect of omlly administered 
cannabis and alcohol on simulated driving, Bech et al (9) luwe found 
a significant dose-related increase in brake time after ingestion of 
oannabis. 

Other effects of marihuana may also play 'a role in highway safety. 
Frank et al (42) reported a marked increase in the ,amount of time 
required to recover from gl,are. This effect was not related to changes 
in pupil size or illumination threshold, which were negligible, -and 
persisted for seyeral hours after smoking marihuana. This finding (-
may be of signifirance in yiew of the unknown number of users who 
may drive at night while "stoned." 

Even without being "high" on marihuana there are a few reports 
that indicate that "flashbacks" may have a relevance to highway 
safety. 'Woody (143) published three case reports of young men with 
histories of hallucinogen usage ,,-Ito experienced visual disturbances 
while driving. None was "high" at the time of the experience but 
admitted to a history of multIple drug taking, invo~.ving marihuana, 
hashish, LSD and amphetamines, as well as other types of drugs. 
These subjects were not iIwolyed in any accident at the time of their 
reported "flashbacks" but they feared that this might happen. Ob
viously, more research is needed in elucidating the role of various 
drug'S on highway accidents along the lines suggested by Waller 
(136) . 

ACUTE PHYSICIAL ToxICI'l'Y 

Smith has reported on the acute and chronic toxicity reactions ob
served in the pati<.'nt population treated at the Haight-Ashbury Free 
Medical Clinie (121, 122). Common physical reactions r<.'ported in
clude nausea, dizziness, and a hea \'y ch'ugged feeling. l'hese reactions 
are probably due to an inadvertent excessive dose of marihuana and 
seem to most frequently occur in inexperienced marihuana smokers 
or with oral intake. 

Death from an oYel'dose of cannabis has been reported extremely 
infrequently. There are a small 111l1l1b<.'r of reports in the older litera
t.ure of fatal overdose of cannabis (30, 36). Heyndrickx et al report 
the only recent case of fatal intoxicat.ion (57). Although they were 
able to demonstrate the presence of one cannabis constituent in the 
urine and the patient "Was found dead in a room containing large 
amounts of cannabis and smoking paraphernalia, they 'were unable 
to find cannabis in the body itsel f. No other cause of death was 
apparent but death from ·o,:erdose of cannabis ,,,as not definitely 
proven. 

Gourves et al report a suicid<.'. att<.'mpt llsing hashish (49). After 
recovery, the subject reported consecutively smoking nine to ten large 
pipefuls of u, hashish-tobaec.o mixtUl'e before losing consciousness. 
This produced comma which lasted :for foul' clays. Supportive treat
ment was given ancll'<.'covCl'Y was uneventful. 

Severul eases of acut<.'· eol1apse aft<.'l' intravenous us(' of cannabis 
preparat.iol1s hltvc been repol'h'd ('~5, 55, 79, 80, 80). In these CUS(!s 
hypotension, chills and fever, Jeuc.oc.ytosis, heptaosplenomegaly, and 



121 

temporary anuria have been frequently described. All of these patients 
rapidly developed a severe, acute toxic illness followi.ng the injection 
of the material. The symptoms may have resulted from an acute over
dose of one or more cannabis constituents or may have been due to 
an allergic reaction to foreigl1 substances, to a bacteremia, to the in
jection of insoluble particles into the bloodstream, or some combi
nation of these factors. 

Two case reports describe the use of marihuana associated with the 
exacerbation of a medical illness. In one repOlt a young man with a 
history of grand mal epilepsy used marihuana several times over a 
three week period (74). Although he had ceased taking his anti-con
vulsant medication six months previously, he had remained seizure 

) free. During the three week period of marihuana use, he had three 
&,rand mal seizures. These did not occur during intoxication with the 
drug nor immediately thel"eafter. Whether marihuana \vas related 
causally to the occurrence of these seizures or was merely temporally 
associated in a person who had had grand mal convulsions intermit
tently for many years eannot be ascertained. Other reports have at
tributed an anti -convulsant effect to marihuana (d. Therapeutic Use). 
In another report a case of diabetic ketoacidosis was described in a 
mental patient after oral consumption of a large amount of mari
lmana (65). Again, the causnlrole of marihuana is difficult to assess. 
Retrospective history-taking revealed no evidence of diabetes prior 
to marihuana ingestion and there was no family history of diabetes. 
However, the report does not present laboratory studies done before 
the ketoacidosis of marihuana use which could confirm 01' rule out the 
prior existence of diabetes. Experimental administration of THO to 
humans has not produced evidence of an effect on glucose metabolism 
(64). 

In summary, death from overdose of cannabis is a very rarely re
ported event. Although the lethal dose for humans is not known, evi
dence from acute toxIcity studies in animals and human case repOlts 
of overdose seems to indicate that the ratio of lethal dose to effective 
dose is quite large and is much more favorable than that of other 
common psychoactive drugs such as alcohol and barbiturates (111). 
Intravenous injection may be associated with an acute, severe reaction 
and seems particularly unwise in view of the insolubility of the drug 
and the potential for allergic and toxic sequelae inherent in this mode 
of use. Isolated case reports have associated marihuana with exacerba
tions of epilepsy and diabetes but a causal role has not been established. 

Lundberg et al studied records of over 700,000 consecutive hospital 
admissions in Los Angeles between 1961 and 1969 and found only nine 
instances of marihuana-induced admissions (89). A majority of these 
followed intravenous use of a cannabis preparation and may more 
properly be considered a complication of the mode of use than results 
of the drug pel' se. Tll<' authors felt these findings suggested that serious 
acute effects of smoking 01' oral ingestation of marihuana are rare. 

CHRONIO PHYSICAL EFFECTS 

Heavy patterns of cannabis use comparable to those seen in the 
East haye not yet developed in-the ·West. As a result, vVestern observ
ers IHtvl' not. had the opportunity to observe lnrgl' numbers of chronic 
users and to report on possible physicn.l effects of such use. Neverthe-
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]~s, there are '3, small number .of reports in the ",Yestel'll literature 
describlllO' chronic effects of Cannabis use. 

The relevance to the ",Vestern experience of Eastcr reports abont 
effects of chronic use is difficult to judge. The many differences in 
terJllS of nutrition, disease prevalence, availability of medic-al care, 
and puhlic Sftnitl1tion limit tlw degrce to ".hich one can compare 
Eastern and 1Y(1t;tet'U PO»uhltions. Ho,vcver, reports in the Eastern 
literature may serve to aJcrt ns to possible chronic effects which might 
eventually come to our attention in this country if n large chronic
user pOlmlation develops. 

RespIratory difficulties such as bronchitis and asthma have long 
been reported as complications of henvy Cannabis smoking. Chopra 
et al and others have reported a hig-h frequency for bronchitis and ( 
ot.her respiratory problems in their studics of chronic user popUlations 
(21,22, GG). It. should be kept in mind, however, that Eastcrn smoking 
mixtures often are a combination of tobacco and Cannahis. In the 
,Vest, Mann et al studied the effect of marihuana smoking on al\'eolar 
lining material and pulmonary macrophages (DO). Using the electron 
microscope they were unable to distinguish any differences between 
tissue of marihuana smokers and non-smokers. This was in contra
distinction to tobacco smokers who showed easily recognizable changes. 
The level of usage of these marihuana smokers probably could be 
characterized as 11lodcrate ra.ther than heavy. Tennant et al have rB-
cently reported on a popula.tion of soldiers ill ,Vest Germany who 
used hashish yery heavily (130). A majority of these patients had 
respirtttory complaints which ineludecl bronchitis, sinusitis, asthma, 
and inflammation of the 110se and throat. In fiye of the patients who 
showed evidence of bronchitis, pulmonary function stuc1iE's werc per-
formed which showed evidence of a mild obstructive condition. This 
seemed to improve with diminished smoking of hashish. Less frequent 
complaints of tl1ese patients includedl'(~curl'ent urticaria, acne, abdo-
mhml cramps, and diarrhea. 

Kew et aJ. have reported studies of twelve frequent marihuana users 
who were said not to use intravcnous drugs or alcohol. Eight subjects 
were found to have evidence of mild liver dysfunction (78). Some 
changes were observC'd in three of tIlE' subjects in liver biopsy material. 
The authors concluded that their findings were not 1Ulequivocal and 
mi&,ht be due to factors other than marihuana, but they felt that their 
fmClings indicated the need for fmther detailed study of liver flillC
tion in marihuana nSel'H. More recently Hochman and Brill have 
studied fifty frequent marihuana users, all of whom denied significant 
alcohol use prior to the study (58). A number of laboratory tests of 
liver function werc done, and ten of these subjects showed indications 
of disturbed liver function. After confrontation by the invcstigators 
each subject admitted to long-tel'm 11'3e of a]c01101 before use of mari
huana. All disclosed that they had continncdregular use of alcohol at 
heavy levels of consumption and several admitted to episodes of binge 
drinking. The subjects were asked to abstain from alcohol for one 
month while continuing their usual pattern of marilnmna use. All 
except one had a disappearance of evidence of c1isturbedlivel' fUl1r'tiol1. 
Although this study docs not unequivocally prove that marihuana does 
not affect liver function, it does vividly illustrate a fact well-]mown in 
clini'cal medicine for some time. That is the difficulty of getting accu-
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rate and reliable drug and alcohol histories from patients who abuse 
these substances. In their study of 31 heavy hashish users Tennant et al 
fOlmd no evidence of liver dysfunction (130). 

Reports from the East have described an obliterative arteritis of the 
lower extremities seen in yOlmg Moroccan males who are heavy can
nabis users (125). The progress of the disease was felt to closely paral
lel cannabis intoxication. Epidemiologic studies have not been reported 
which would indicate the incidence of arteritis in a comparable popula
tion of nOll-users. Halperll and Citron lULVe reported evidence of a 
necrotizing arteritis seen in drug abusers in this country (53). How
ever, these subjects were multiple drug users and the most common 
factor among them seemed to be a history of intravenous use o:fi 
methedrine. 

Kolansky and Moore in a report on adolescent marihuana users seen 
in their psychiatric practice felt that there were gross indications of 
ne;l,l.rologic impairment in a few heavy user patients (83). They re
pOlted obserying such things as slurred speech, staggering gait, hand 
tremors, and disturbances in depth perception. They did not, however, 
actually perform neurological examinations on these patients, there
fore such findings are difficult to assess. 

A very recent article by British investigators has reported the ex
istence of cerebral atrophy in young call1labis smokers (18). Evidence 
of cerebral atrophy was obtained by air encephalography in 10 male 
patients with histories of consistent cannabis smoking over a period of 
3-11 years. All of the patients were multiple drug users with LSD and 
amphetamines being the most commonly used dru~s after cannabis. 
The patients were selected because of their history of cannabis use and 
because they presented a variety of behavioral and neurological symp
toms. A group of 13 patients in the same age range who had normal 
encephalograms were used as a comparison group. Ventricular dilata
tion consistent \yith cerebral atrophy was felt to be present in the drug
using patients. The authors concluded that their findings suggest that 
regular use of cannabis produees cerebral atrophy in young adults and 
emphasize the need for future studies of the neurological consequences 
of drug abuse. 

Although the authors feel they have demonstrated cerebral atrophy 
in association with heavy cannabis use, others have questioned if cere
bral atrophv can be accurately demonstrated with this radiographic 
technique (i4'1). Even if atrophy is present, it is not proven that such 
ehanges were caused by cannabis. Other drugs were used by all of the 
patients and could have played a role in the pathological chn,nges found. 
Some reports have implicated amphetamines in organic brain damage 
and 8 out of 10 of these patients admitted to amphetamiene use although 
the authors felt that other drug abuse was not sufficient to have caused 
the changes observed. The reliability of the patients self-reported drug 
abuse histories is unknown but the difficulties of obtaining reliable his
tories from drug users has been alluded to earlier in thIS section. In 
addition, it must be noted that the patients were selected because of 
neurological and behavioral symptoms while the comparison group 
were selected because they had normal ail' encephalograms. Neverthe
less, cerebral atrophy is a finding of such seriousness that the report 
requires cardul consideration and emphasizes the need for further 
study in this area. 
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A number of minor physical effects associated 'with the use of canna
bis have been reported by Eastern and 'Western writers. Such things 
as "eight loss, gastrointestinal complaints, congestion of the ciliary 
vessels of the eye, and sleep disturbance have been reported (20,21,-
123). A few of the patients in Tennant's study reported abdominal 
cramps and diarrhea but these complaints are not commonly associated 
with cannabis use in the \V" estern literature. Tennant also reported 
evidence of an allergic phenomenon with three of his patients reporting 
recurrent urticaria associn.ted with hashish use. 

Recently a single case report has appeared ,yhich describes an ana
phylactoid response in a twenty-nine year old housewife after smoking 
a marihuana cigarette for the first time (88). Skin tests gave positive 
evidence of allergy to marihuana constituents. The authors felt that in 
vie,Y of the large number of people reported to haye used marihuana 
and the paucity of reports of allergic reactions that the allergenic 
potential of marihuana may be quite low. It ,vas noted, however,' that 
other factors might prevent reporting of similar cases and if this were 
the case then marihuana allergy might be more common than is gen
erally supposed. 

In summary, both Eastern and vVestern literature contain little 
evidence at this time that light to moderate use of cannabis has dele
terious physical effects. (An occasional allergic reaction may be an 
exception to this, but these seem to be very rare.) Almost all reports 
of physical harm from cannabis use are based on observations of mod
erate to heavy, chronic use of the drug. Eastel'lll'epol'ts have frequently 
mentioned bronchitis and respiratory problems associated with heavy 
chronic use and Tennant's case studies would seem to support thc,c:;e 
observations. Although some authors have reported evidence of mild 
liver dysfunction in marihuana users, others have been unable to con
firm these findings. Arteritis has been reported to be associated with 
marihuana use in Morocco, but this finding has not been reported in 
other areas of chronic use and no conclusion can be reached about it. 
Some have reported evidence of neurological dysfunction but a causal 
role of cannabis has not been definitely established and they await 
confirmation or refutation by other investigators. Finally, the difficulty 
of proving a causal relationship between chronic use of any drug and 
a resulting illness should be kept in mind. Observation for many years 
is often necessary with heavy reliance on epidemiologic and statistical 
methods. The recent example of the role of cigarette smoking in certain 
illnesses illustrates many of the problems involved. For these reasons 
it is likely to take many years of study before the full story on possible 
physical effects from chronic use of marihuana will be complete. 

Careful studies of foreign populations of chronic eanll'abis users are 
now under way in an effort to provide more information about chronic 
effects without having to walt many years before our own chronic 
users become approprIate subjects for study. 

Preliminary results from an intensive medical, neurological, 'and 
psychiatric study of 31 male chronic hashish users in Greece have. 
shown few abnoi'mal findings (39). Although it is too early to draw 
conclusions from this study, some fincHngs are of particular interest 
in view of the reported association 0:[ cerebral atrophy and cannabis 
abuse. These subjects ranged in !lge from 26 to 69 years with a mean 
of 46.1 yea,rs. Age at starting the use of hashish ranged from 13 to 35 
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years with a mean of 1B.7 ye.:'trs. Average years of use was 27.6. Eight 
of the subjects reported use of alcohol and one subject reported that he 
had used opiates. Other drug use was denied. In this group there was 
an absence of significant neurological signs and symptoms and it was 
reported that none showed evidence of an organic brain syndrome. An 
EEG was recorded on all but one of the individuals and independently 
revie"wed by four different encephalographers. Twenty-five of the EEG 
records are felt to be within normal limits. One record is felt to require 
further evaluation but probably does not indicate significant pathol
ogy. An abnormal record was found in a subject who had had a recent 
head injury. Three other records were felt to be characteristic of 
cerebral dysfunct.ion. The significance of these findings cannot be 
fully judged until data from a comparable control group has been 
analyzed. 

In another foreign study conducted in Jamaica, matched non-users 
control and chronic cannabis user groups "were studied. Each group 
consisted of 30 individuals. Ninety per cent of the users were daily 
smokers of cannahis and the remaining experimental subjects had used 
the drug a minimmll of several times a week for many years. Extensive 
medical, neurological, psychological, and psychiatric investigation has 
shown little evidence of significant differences between the two groups. 
Again it must be emphasized that these are preliminary findings and 
await more complete analysis before conclusions can be reached (117). 

GENETICS AND BIRTH DEFECTS 

Because of the reported widespread use of marihuana, particularly 
by those in the reproductive age group, there has been concern ab0l1t 
possible genetic effects or bilth defects caused by cannabis. However, 
at the present time, there are only a few preliminary studies reported 
in the literature. 

In an animal study using the rat~ Martin found no difference in the 
frequency of chromosome abnormalities between controls and those 
exposed to cannabis prepllrations (D4). Nen et al examined the effects 
of Delta-B- and Delta-9-THO added to human leukocyte cultures 
(105) and found no evidence of structural chromosome damage though 
there was a decrease in the rate of cellular division. Dorrance et al 
examined human lymphocyte chromosome abnormalities in a group 
of marihuana-only users, a group of LSD users, and a group of age
matched controls (35). No statIstically significant difYerences were 
obse.r\'ed among the three groups. Gilmour et al examined peripheral 
blood lenJ~ocytes for chromosomal aberrations in a group of 56 users 
of psychoactivc drugs and compared them wit.h a group of 16 non-user 
controls (48). No significant differences ·were noted between the con
trols and a marihuana-only group although it should be stressed that 
the marihuana group wel'C only light users. 

Three human case repOlts have reported cannabis use associated 
with birth defects in offspring, though in all of these instances other 
drugs hlClucling LSD were also used (19, 4G, 54). 

Because many marihuana users are also mult.iple drug users, it is 
often difficult to attribute any observed abnormality to marihuana. 
Some authors have suggested that in multiple drug US(ll'S some common 
factor other than the drug may be responsible for increased frequency 
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of chromosome aberrations observed (48). Thus far, in a small number 
of preliminary studies, there has been no evidence that cannabis causes 
chromosomal aberrations. The number of clinical reports of birth 
defects in children of mothers who use call1labis has been very small 
especially considering the large number who are believed to have been 
exposed to the drug. A number of studies are lmderway which investi
gate this problem in more detail. In the meantime, the use of any drug 
of unknown teratogenic or mutagenic potential is unwise especially by 
women during the reproductive years. 

OANN AllIS AND PSYOHIATRIC ILLNESS 

In this section we will deal with the role of calmabis in a variety of 
psychological states ranging from "adverse reactions" to chronic 
psychoses and the so-called amotivational syndrome. 

To better understand the many reports of the psychological effects 
of marihuana, it may be useful to briefly reiterate those factors which 
are important in determining the effect of any psychoactive drug. 
The behavior that results from taking such a compound is determined 
by variables which can be grouped into three broad categories. The first 
category concerns the pharmacological properties of the drug and the 
dose received. The second has to do "\vith the psychological state of the 
individual at the time the drug was taken and includes such things as 
personality structure, attitudes about drug taking, expectations, etc., 
(i. e. his "set"). The third category has to do with the setting in which 
the drug was taken. I~xperiments with hallucinogenic drugs have 
shown the importance of these factors in determining drug etfect (37, 
126) and a number of authors describing patients with adverse psy
chological reactions to marihuana have emphasized the importance of 
psychological state and the setting of use in producing the distress 
(13, 121, 140). More recently experimental work has demonstrated 
the role of these factors in the subjective effects produced by marihuana 
(71). It seems clear that effects which arc considered adverse by some 
subjects may be actiyely sought by others. Bialos (13) has emphasized 
that the term "adY(~rse reaction" is a complex one that entails a value 
judgment. Thm" any attempt to assess the health consequences of 
psychoactive drug use should ket'p in mind the role of non-drug factors 
in producing adverse psychological reactions. 

Many of the reports of a cOllnection between marihuana and mental 
illness come from India, Africa and the Middle Eastern conntries. 
Most of these countries are economically and scientifically underde
veloped, and the standard of medical carc:> is well below that in the 
·West. In adCLition, those who are mentally i1l are often given the low
est priority in the medical Care systE'm because there are so many other 
pressing health problems. ,Yell-equippE'u mental hospitals and we11-
trained psychiatrists are uncommon. Tlwrerore, in evaluating studies 
on marihuana and psychosis which rome f)'om these health care sys
tems it is important to keep in mind the amount of time and effort 
whicll is likely to have been given to the careful diagnosis and evalua
tion of patients. In addition, many chronic, illnesses which in them
selves may affect mental function still persist in these countries. 
Finally, most of these studit's suffer from such methodological defects 
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as lack of control for many variables, biased sampling, and poor data 
collection techniques. 

One of the earliest examinations of the relationship of cannabis to 
psychosis was that of the Indian Hemp Drugs Commission (66). It 
was popularly believed in India that marihuana could produce insanity 
and many mental institutions report.ed a high frequency of cannabis 
psychosis. Upon investigation the Commission found that impressions 
by non-physicians, such as magistrates and policemen, often were used 
to make the diagnosis of cannabis psychosis. In order to form its own 
conclusion, the Commission examined all admissions to Indian mental 
hospitals in the year 1892 and came to the conclusion that caImabis 
consumption was a factor in no more than 7-13% of the cases. 

Since that time a number of reports on the Indian experience with 
cannabis psychosis has ,been published (24,25, 32, 106) with varying 
estimates of the importance of cannabis psychosis. Several reports 
have described ,the Moroccan experience (10,26,31). One of them re
ported that 68% of all mental hospital admissions were cannabis users 
and that 25% of these admissions were due to cannabis psychoses (10). 
Reports on cannabis use in South African mental patIents have indi
cated that 2 to 3% of admissions were due to the use of dagga (138). In 
",Vest Africa one author reports that 14% of psychiatric patient admis
sions in Nigeria used cannabis (14). Half of these were considered to 
have toxic psychoses due to cannabis while the other half were felt to 
be aggravations of a schizophrenic illness. 

Good data from these countries on the prevalence and incidence of 
psychosis in camlabis users and in non-users is no't available. This fact, 
plus the difficulty in dist.inguishing between a cannabis psychosis and 
other psychoses such as schizophrenia) makes it very difficult to assess 
the role of cannabis use in mental illness in these countries. 

The problem of elucidating a cannabis psychosis is made particularly 
difficult by the fact that there are no symptoms which can be specif
ically attrjbuted to it and not to other psychiatric syndromes. Several 
Eastern authors hayf' described the clinical characteristics of the cases 
observed by them (lo, ~a, 24, 32). The diagnosis of cannabis psychosis 
usually rests more on the history of heavv marihuaIla or hashish use 
than it does on any other factor. Other characteristics such as its self
limited nature and failure to progress to a full schizophrenic picture 
have been described but are more difficult t", evaluate. In spite of these 
problems, there do seem to be some simi larities among the cases reported 
by different observers in the East, Generally, most aut.hors describe 
what is felt to be an acute toxic state usually occurring after heavy use. 
It is characterized by acute or sub-acute onset, confusion, visual and 
auditory hallucinations, paranoid ideation, excitation or aggression, 
and amnesia for the period of onset. The syndrome is usually self
limited and lasts from a few days to a few weeks. Some authors have 
emphasized the manic nature of the syndrome (32). A more chronic ver
sion of this same picture is described, sometimes with an acute onset and 
sometimes with a more gradual onset. li'inall;y:, a chronic recurring psy
chosis ,V'ith eharacter cl~terioration and pOSSIbly organic brain damage 
is describecl, but the distinction between this and chi·onicschizophrenia 
is exceedingly unelear. The most frequent picture described in the East
ern reports seems to be t.he acute toxic state (23). 
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In the 1Vest, the widespread use of cannabis is of more recent origin 
as are most reports of its role in causing psychiatric problems. It must 
be kept in mind that there are substantial differences in the amount 
and dmation of usage of marihuana between typical Eastern and 
1Vestern users. However, there are some earlier reports in the liVest
ern literature about marihuana-induced psychosis. Bromberg ill 1939 
reported 14 cases of what appeared to be an acute toxic psychosis after 
use of marihuana (17). All symptoms cleared rapidly within a few 
days. Because of concern about American soldiers usin~ cannabis in 
the Panama Canal Zone, some early studies were. performed there. 
In 1933 Siler reported on 34 soldiers who were marihuana users (120). 
They were .hospitaliz~d and studied while being; allowed to smoke 
marihuana as they WIshed. Although some solchers smoked several • 
cigarettes per day, few adverse effects were noted. It was observed 
that they showed no tendency to a~gI'essiveness nor any evidence of 
psychosis. As part of the LaGuarctia report of 1944, Allentuck and 
Bowman reported "psychotic episodes" in $) out of 77 subjects during 
experimental administration of marihuana to prisoners (6, 7). Most 
of these cleared rapidly although 3 had prolonged symptoms. Interest 
ill cannabis and psychiatric illness then waned and remained dormant 
until an upsnrge of reports began in the late 1960's parallel to the 
reported marked increase in usage in this country. 

In considering the more recent reports of' adverse psychological 
consequences of marihuana use, it is well to keep in mhld the difficulties 
inherent in the term as was diseussed earlier. In addition, the prob
lem of assessing marihuana's relationship to psychosis is complicated 
by the fact that some authors of case reports do not carefully distin
guish between what seem. to be panic reactions or transient paranoid 
ideation and a full-blown psychosis. This adds to the difficulty in com
paring reports in the I~astern and 'Western literature'. 

Smith has reported the experience with adverse marihuana reactions 
in the Haight-Ashbury Free Medical Clinic (121, 122). He has em
phasized the importanee of personality factors, user inexperience, and 
an oral route of administration as factors predisposing to a toxic 
reaction. A mUllbel' of other reports of adverse reactions have a.PJ)eared 
in the literature (1g, 51, 73, 140). They embrace a wide varIety of 
distressing subjective effects which inclucle such things as panic, fear, 
depersonalization, confusion, disorientation) depression, and paranoid 
ideation. SOlllB fmthol's have reported seemg a number of patients 
complaining of "flashbacks" of psychotomimetic experiences following 
marihuana use (13,38,75,102). Appn,rently some users have reported 
that their marihuana highs changed after they began using halluci
nogens. How frequently "advel'se- reactions" may occur in ul?ers and 
not be considered distressing is unknown. However, some studies sug
gest that they may not be infl·equent. Keeler il~tel'viewed56 .mal:illUUnlt 
users, 6 of whom re.ported that they e:x:perwllced hallucmatlOns of 
color, desig11, 01' had marked perceptual changC's (76). Some reported 
that they could routinely cause this hy smoking large mllounts. In 
one study which eompared 12 heavy with 12 casual users (103), all 
suhjeds l'epOl-tecl that at times they experienced such things as thought 
clisruption, depersolUllization, re.c·cnt memory impairment, and para
noid thoughts. IYith the availahility of stanchi'dized doses of the 
psychoactive principle, Deltur9-l'IIC, a number of studies have been 
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done with the experimental administration of marihuana. Some of 
these have re.pol'ted the presence of auditory and visual hallucinations 
in some subjects at high dosages (59, 67), thus suggesting that mari
huana may resemble the psychotomimetic drugs under some circum
stances. The experimentrul administration of marihuana under con
trolled conditions has been associated with an acute psychosis in at 
least one subject. However, there was evidence of a pre-existing 
emotional disturbance in this case (41). 

Many authors from the United States and scattered reports from 
Britain Scandinavia, and the 'West Indies have desoribed a variety 
of pSYCilOtic states associated with cannabis use. Some of these reports 
(13, 102, 110, 140) dt'scl'ibe a state characterized by panic and a fear 
of dying with some paranoid ideation which clears very rapidly and 
responds to ·support. This may more properly be considered a panic 
reaction than a psychosis. Kaplan reports 5 cases of psychotic reactions 
after smoking marihuana (72). Some seem to fit the picture of a toxic 
psychosis WitiI rapidl'ecovery, ,but others recovered very slowly and 
required extensive treatment. Although the author feels that this 
"marihuana syndrome" is different from schizophrenia, the reported 
high incidence of schizophrenia and borderline states in these patients 
and their families may argue against this interpretation. Others have 
reported transient episocles of a toxic-type psychosis after use of 
marihuana (8, 50). In Britain, George reports a case with two widely 
separated psychotic episodes occurring after marihuana use in a patient 
who was also under considerable marital and financial stress (47). 
Initially the picture was one of confusion, clisorientation,ancl memory 
loss, but this was follmved by a more chronic picture with thought 
disorder, hallucinations, and mcongruous affect. This picture eventu
ally res1?onded to treatment. In a report from Scandinavia, 7 cases of 
pSYChOSIS in connection with cannrubis use were described (11). Four 
were acute episodes in what were felt to be intact personalIties while 
3 seemed to be aggravations of schizophrenic conditions. Acutely all 
showed haHucinations, anxiety, paranoia, and outbursts of ae;itation. 
:Spencer reports 12 cases of psychosis in marihuana users in tIle West 
Indies (124). These showed sudden onset, amnesia, and other mani
festations of psychosis. Particularly prominent was a manic component 
with psychomotor overactivity and flIght of ideas. 

Some reports from the lhiited States have emphasized the chronic 
nature of the disturbance felt to be caused by marihuana use. Pernn. 
reports a, case of psychosis which had an extended f!ourse requiring 
treatment with anti-psychotic dru!"l'8, ECT, and psychotherapy (108). 
Since this patient reportedly had required psychIatric treatment prior 
to the use of marihuana, it is difficult to evaluate the exact role of 
marihuana in his difficulties, although it may have precipitated more 
serious psychopathology. In a widely publicizedl'eport, Kolansky and 
Moore described behavior problems, suicide attempts, sexual pl'omis
cuit:y and psychoses in 38 .adolescent psychiatric patients w11.o used 
marlhuana (83). They attrIbuted all of these problems to marIhuana 
use and on the basis of retrospective information felt that there was 
no evidence of prior psychopatholobry. This study illnst.rutes the diffi
culty in interpretation of attempts to establish It callsall'ole for maJ'i
hlHtllu, using retrospective analysis, biased sampling, and ig1101'ing the 
prevalence of psychopathology in a compltl'Uble population. Kenp 
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repOlts 14 cases of psychotic symptoms associated with marillUana use 
which were admitted to Brooklyn State Hospital in a twelve-month 
period (7'7). These cases were quite varied but generally there ",as 
evidence of a high level of pre-existing psychopathology in many of 
them. 

Because of the reports of widespread cannabis use among soldi.ers 
in Vietnam, the repolts of adverse reactions from there are of par
ticular interest. Talbott and Teague reported 12 cases of what ap-
peared to be an acute toxic psychosis following use of marihuana for "'I 
the first time (127). Most of these cases cleared in 1 to 4 days with 
no sequelae. They also reported seeing many less serious reactions such 
as anxiety states, depression, dissociation, despersonalization, disorien-
tation, paranoid thoughts, and hallucinations. In another report from f 

Vietnam it was reported that about 5 cases per month out of a popula-
tion of 45,000 troops presented with a psychosis associated with a 
history of marihuana use (28). Again there appeared to be an acute 
onset after heavy marihuana use with some organic features to the 
psychosis. The authors felt that the presence of a personality disorder 
or a borderline personality state were predisposing factors in the 
development of a cannabis psychosis. Bey and Zecchinelli report on 
20 cases of soldiers with acute psychotic reactions associated with 
marihuana use (12). Acute symptoms consistcd of hyperaleltness, 
irritability, suspicion, fearfulness, ideas of reference, persecutory de-
lusions, disorientation and confusion. All cases recovered rapidly with 
treatment. In studying the personality characteristics of these patients, 
the authors emphasized that all appeared to be coping with core 
problems of identity diffusion, ego wealmess, low self-est.eem, and an 
inability to form close interpersonal relationships. Most were felt to 
represent borderline personality disorders. 

A number of !utieles have attempted to estimate the incidence of 
psychotic and other 'adverse reactions to marihuana. ICeup repolted 
that in a twelve-month period at Brooklyn State Hospital OJ) per 
thousand of admissions "were directly attributable to cannabis use 
while hI 1.9 pel' thousand it was l1, contributory factor (77). Bialos 
reported 11 cases seen in the Yale Student Health Clinic out of a 
student population of 8,500 in the academic year 1968--69 (13). Lund
berg et aZ have reviewed the admissions to Los Angeles County Hos
pital between 1D61 anc1lD69 (8D). Marihuana was found to be listed 
as the cause for admission in only 9 of 700,000 admissions. The major
ity of these were the result of intravenr)Us administration. This was 
in sharp contrast to the large number of admissions due to alcohol, 
harbitm'ab:,s, anel otlwl' non-m£'c1ical 11S£' of elrugs. Although tlwse 
figures would suggest that serious adverse reactions to marihuana are 
relatively infrequent, a more definitive answer awaits further epide
miological study. 

In an attempt to elucidate the problt'111 of the ('asual role of mari
lumna in psychiatric problt'ms, Halilms d al compal't'd one hundrt'd 
regular users with fifty of their nOll-user or casual user friends (52). 
I~ach subject underwent an intem,ive psychiatric interview and his
tory-taking. It was found that half of each group fuHilled the criteria 
for some psychiatric diagnosis. Most of the diagnosed psychiatric ill
nesses begnn before first mal'ihuann, use. Anti-social behavior more 
often preceded marihunna use thn,n followed it. The Iluthors concluded 
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that the high incidence of psychopathology among the controls incli
cated that.at least some regular marihuana users come from a popula
tion predisposed to psychiatric illness. 

To summa.rize, it seems clear that marihuana use can precipitate 
certain less serious adverse reactions, such as simple depressive and 
panic reactions, particularly in inexperienced users. However, non· 
drug factors may be the most important determinants in these cases. 
In addition, there is some reason to believe that it may precipitate 
psychotic episodes in persons with a pre-existing borderline person
ality or psychotic disorder. There is considerable similarity in clinical 
descriptIOn between the "acute toxic psychoses" reported in the Eastern 
literature and the 'acute psychoses described in a number of 'Vestern 
reports. All seem to occur primarily 'after heavy usage which is greater 
than that to which the individual is accustomed. These psychoses have 
some characteristics of an acute brain syndrome. They seem to be self
limited and short-lived if the drug is removed. Some reports have de
scribed a more prolonged psychotIc course after such an initial acute 
phase, but the possibillty of other Psychol)athology in these cases hJlO 
not been ruled Ollt 

The reports from Vietnam which emphasize the stressful conditions 
and possible pre-existing personality disorders of many of these pa
tients suggest that even III the acute psychoses non-drug factors may 
be quite important. The fact that in some studies of experimental 
administratIOn of marihuana, some of the subjects reported hallucina
tions at high doses, suggests that marihuana may act as a psychoto
mimetic lmder some conditions. It is possible that euphoria, halluci
nosis, and acute toxic psYC;hosis may turn out to be different points 
along a dose-response contmuum for the drug, although further ex
perimental investigation is required in this area before any conclusion 
can be reached. At the present time evidence that marihuana is a suf
fioient or co:p.tributory cause of chronic psychosis is weak and rests 
primarily on temporal association. Further epidemiolo~cal and con
!.rolled clinical studies are necessary in order to clarify this important 
Issue. 

It has been suggested that regul'ar use of marihuana. may produce 
subtle rrsonality changes called the "amotivational syndrome" (16, 
83,141 . The central features seem to be a loss of conventional motiva
tion and a preoccupation with drug-taking and its subculture. Some 
have 'suggested that marihuana causes organic brain changes which 
produce this syndrome, though there is little objective evidence at pres
ent to support this view (141). A similar syndrome is described in the 
Eastern literature (10) though there it appears to be associated with 
much heavier use of cannabis than is usual in the West and may be 
a chronically intoxicated state comparable to that of the skid row 
alcoholic in this country. Obviously, individuals in a state of chronic 
intoxication are unlikely to show conventional levels of motivation and 
the time required to obtain and consnme enough material to maintain 
SllCh a state is not likely to leave much time for other pursuits. There
fore, the relevant question would seem to be whether or not the ~u
lal'use of marihuana at a leVeil below chronic intoxication may brmg 
about personality changes through moohanisms other than the im
mediate pharmacological effects of the drug. S~her describes his ex
perience with pn.tients who are regular marihUlU1a users (118). AI-
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thouo-h most of these patients were functioning membeTs of society, 
they bagan to experience a va,gue sense that something was wrong and 
that they were fUllctioning at a reduced level of efficiency. The fact 
that depressive syndromes can produce a similar picture illustrates the 
difficulty of interpreting such reports. Sociological factors add to the 
problems of interpretation since much drug use is associated with a 
youth counterculture which often rejects the more conventional Ol'ien
tation. The fad that heavv marihuana users may have a high incidents 
of pre-existing psychopathology raises the question of whether or not 
any decreased interest and motIvation observed in them may be a flllC
tion of the psychopathological condition rather than of the drug. 
Therefore, the question of whether or not there exists a cRusal relation
ship between cannabis and·an amotivutional syndrome or only an asso
ciative relationship remains to be answered. 
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THERAPEUTIC USES. OF CANNABI8 
The1'ape~ttic U8e8 of Oannabis 

Use of cannabis preparations or derivatives is not a medically ac
cepted treatment for any illness ill the United States today. However, 
cannabis has 10n§0" been used and continues to be used as an indigenous 
medicine in the outh of Africa, in some parts of South and Central 
America, Turkey, Egypt, and many areas of Asia, including India, the 
Malays, Burma and Siam. 

The Indian Hemp Commission Report of 1893 called Cannabis indica 
one of the most important drugs of Indian Materia Medica. The Com
mission, considering the effects of hemp drugs, believed it expedient 
to take up first their medicinal use and pointed out that this use means 
not only use prescribed by physicians but also use as folk medicines. 
The Commission heard testimony from a total of 1,193 Indian and 
European witnesses, and almost two thirds of them referred to the use 
of hemp drugs by the Vedanti and Yunani schools of native physicians. 
About one third of these witnesses referred specifically to the use of 
ganja, one third to bhang, and the remainder stated that both forms 
of the drug were prescribed. Several 'witnesses from the Northwestern 
Provinces and the Punjab chl~~'acterized charas as a remedial agent. 

The Commission also took into account the duration of use of can
nabis as a medicine, and stated that the use of bhang between the fifth 
and twelfth centuries is frequently mentioned in dictionaries. 

For example, in the Makhzan-el-Adwiya, the qualities of the hemp 
plant are said to be both stimulant and sedative. 

The leaves of the plant made a good snuff for deterging the brain; the juice 
of the leaves applied to the head as a '.vash remove dandruff and vermin; drops 
of the juice thrown into the ear allay pain and destroy worms and insects. It 
chec~rs diarrhea, is useful in gonorrhea, restrains the seminal secretions, and is 
diuretic. The hark hm; a similar !:'ffC'Ct. The powder is recommend!:'d as an external 
application to fresh wounds and sores and for causing granulations; a poultice 
of the boiled roots and leaves for inflammations and erysipelas and for allaying 
neuralgic pains. 

Rumphius in the Herbarium Amboinense 1695, stated that the 
Mohammedans in his neighborhood frequently sought marihuana from 
his garden for those afflicted with virulent gonorrhea or asthma. He 
also added that the powdered leaves check diarrhea and that hemp 
smoke can be used as an enema in the treatment of stangulated hernia. 

The Indian Hemp Commission reported that the preparations of 
the hemp plant used by native doctors were bhang, ganja and some
times charas; the seeds appear to have been very rarely used. Bhang 
was generally prescribed as a cold infusion prepared from powdered 
leaves, as a local application in the form of n. poultice. 'When ganja and 
charas WE're prescribed for inhalation. the drugs were smoked mixed 
with tobacco; when ganja was used for local fumigation the smoke 
from the unmixed drug was employed. The two drugs appear to have 
rarely been used for internal administration. 
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Witnesses who appeared before the Indian Hemp Commission re
porteq that the drug was used extensively in treating diseases of the 
nervous system-including headache, brain fever, neuralgia, sciatica, 
convulsions in children. One of the commonest uses was for the relief of 
protracted labor pains, dysmennorhea, toothache, and as a local 
anesthetic in extracting teeth. 

From a public health standpoint, probably one of the most interest
ing uses of hemp was for the treatment of cholera during epidemics. In 
addition, the Commission found that use of the drugs was recom
mended in malarial areas to cOlUlteract the effects of "bad air and 
water." The report states "in both these cases hemp drugs probably act 
as indirect ·prophy lactics, stimulating the nervous system and allaying 
depression, thus serving the same purpose as the popular use of alco
holic beverages by the lower classes in Europe during the prevalence of 
epidemics." 

It might be remembered that even in the United States, a.fter V\Torld 
War I, a.lcohol was prescribed to ward off influenza during the epi
demic of that disease. 

In Europe and America, interest in the medical applications of can
nabis waS stinmlated by the work (1838) of Dr. 'Y. B. O'Shaughnessy, 
a ·thiliy year old assistant surgeon and professor of chemistry in the 
Medical College of Calcutta. He pel1formed some simple observational 
animal experiments to determine ,yhether or not the drug was safe, and 
then bego,n to experiment with it in patients suffering from such di
verse ailments as rabies, rheumatism, epilepsy and tetanus. He found 
tincture of hemp to be an effective analgesic and to have anti-convul
sant and muscle-relaxant properties (11).1 

During the period from 1840 to 1900, more than 100 articles were 
published in ,Vestern medical journals recommending its use for vari
ous somatic and psychic complaints. However, physiCIans were not un
critical, nor did they see cannabis as a universal panacea, they knew 
that some preparations become inactive because of aging or of im
proper storae;e conditions, and recognized the inlportance of gradually 
arriving at tue tLppropriate dose for an individual so as to avoicl toxic 
effects. For example, Dr. J. R. Reynolds summarized 30 years of ex
perience in dealing with cannabis by pointing out that he had found it 
most helpful in the treatment of certain neura.lgias, including tic dou
loreux (15). He had ~dso found it useful in the treatment o:f migraine, 
stating that many of his patients had been able to ,yard off the worst 
effects of the malady by taking hemp at the onset of the attack. He 
stakes that it had been of help in treating certain epileptoid states, de
pression and dysmenolThea. He also listed a number of ailments 
for which he had found the drug to be relatively ineffective .. 

It wu.s during the mid-nineteenth century that cannabis was first 
seriously proposed in Western medical literature as an agent useful in 
the treatment of psychiatdc illness. J. J. Moreau de Tours in 1845 
wrote of its use in the treatment of melancholia (particularly with idee 
fL'\':e) , hypomania, and chronic mental illness in general (3). There were 
many articles in the succeeding decades which either supported or 
disputed its utility in the treatment of various mental illnesses. 

In the United States, cannabis, even before the passage of the 1937 
Marihua.nl1 Stamp Act, began to fallifrom favor as a drug of choice 

1 Numbers In p!lreiltite&eR ltHUc!lt~ references at eml of citnllter. 
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in the treatment of physical and mental disorders for various reasons. 
These included the variable potency of differljut batches of the drug, 
the variability in reactions of persons to the drug, its lack of water solu
bility so that it could not be easily injected, and its delay in acting 
after Ingestion. In addition, other drugs such as morphine and the 
barbiturates were coming into increasing use. It should be mentioned, 
however, that the decline in the use of cannabis WltS apparently not con
nected either with its intoxicating properties 01' with its addiction 
liability. 

The relevance of these early reports of cannabis use to modern 
medical practice is difficult to evaluate. Most 'were clinical case re
ports lacking controls or othel' standardized conditions of experimental 
design which we have come to expect in the modeJ'll evaluation of a 
therapeutic drug. In addition, there was .the problem of not knowing 
what the active principle was nor how much was present in the prepara
tion. Some of these difficulties were partially overcome when, around 
1940, a semi-synthetic analog of tetrahydrocannabinol was developed 
(1). This allowed better dose standardization than hn,d previously been 
possible, and there followed It number of studies investigating the 
therapeutic usefulness of this llew compound, "synhexyl." 

Both favorable and unfavorable reports were made about the benefit 
of the drug in depression (12, la, 18, 19). Some investigators felt that 
it was useful in treating the alcohol abstinence syndrome (19). There 
is at least one case report of sllccessful use of marihuana as a replace
ment for alcohol (10). After animal experiments indicated an anti
convulsant nctivity which seemed to be similar to that of diphenyl
hydrantoin (7), clinical tests were done with mentally retarded chil
dren who suffered from severe epilepsy that was poorly controlled 
by other drugs (2). Most of these children seemed to do as well on 
"synhexyl" as on their previous drug and some seemed to do much 
better. 

After this upsurge of interest, little fnrther was done to investi
gate the therapeutic application of cannabis until the ,cry recent inter
est in the ch'ng as u, result of its 'widespread usc in our society. One 
exception to this was the demonstration that effective antibacterial 
substances existed in cannabis preparutions (4, 6, 14). Since the anti
bacterial properties s('emecl to be inactivated by blood and serum, and 
because of poor solubility, cannabis preparations did not seem suitable 
for parenteral use. However, clinical trials with topical pl'epartions 
were carried out (6). Favorable results were reported in the treatment 
of acute and chronic otitis, sinusitis, and a variety of dermatological 
conditions. 

At the present time the therapeutic role, if any, of cannabis prepa~ 
rations remains unclear. Although its use has been reported in a large 
number of conditions, there is all almost total absence of therapeutic 
efficacy studies which meet the criteria of modorn scientific methocl
ology. The older reports suffer from numerous deficiencies and, in 
addition, ,::>ther chugs which possess proven therapeutic effectiveness 
have now been found for nSe in many of the conditions 'which formerly 
were treated with cannabis. The more recent studies of the success:f,tl 
use of cannabis derivatives in the treatment of depression, alcoholism, 
seizures and infections lack controls (md can only be considered as 
preliminary case reports which await further confirmation. 
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The discovery by Mechoulam in 1965 of Delta-9-THC, the major 
psychoactive principle in marihuana (9), has paved the way for the 
development of preparations of known dose and potency which are 
now available for investigational uses. This, along with preclinical 
toxicity studies, may make it possible in the neal' future to do well
controlled therapeutic efficacy studies. Renewed interest has also de
veloped in the psychotherapeutic potential of marihuana and its con
stituents. Suggestions have been made that it may be useful in reliev
ing suffering and producing euphoria in patients suffering from 
chronic diseases (16). Marihuana's consistent cardiovascular effects 
have caused speculation that it may prove useful in hypertension (17). 
Very recently it was reported that use of marihuana decreases intra
ocular pressure, thus suggesting the interesting possibility that the 
drug may be useful in treating eye diseases such as glaucoma (5). 
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FUTUREI REStEARCR DIRE:CTIONS 
Substantial gains in our knowledge of many aspects of marihuana 

have been made during the past year. As we have outlined in previous 
sections much has beeln learned about the nature of call1labis, its chem
istry, toxicology, 'acute effects and metabolism. vVhile much remains 
to learned, systematic exploration of the implications of chronic use 
in man has also begun. The changing psychosocial characteristics of 
users are being more clearly defined and we have a much heltter idea 
of the nature and e}..1;ent of use in the United States. As our Imowled~e 
has expanded so has our awareness of the complexity of the prob
lem. 

The purpose of this section is to give an indication of the con
tinuing and expanded research activities planned or underway in the 
Department mainly through the National Institute of Mental Health, 
the agency with primary responsibility for the marilmana research 
program. 

Although there is now an assured supply of natural and synthetic 
material, there is a need to develop supplies of new compounds such 
as marihuana metabolites which have become important to research. A 
continuing effort is also being made to b<.>tter lUlderstand the proper
ties of the material. 'While an understanding of the botany of the plant 
may seem remote from its health implications, it is useful in better' 
comprehending the differences in potency of material available both 
here and abroad. 

Attempts are currently underway to develop a way of systematically 
monitoring street drugs. Such an effort would enable us to learn more 
about the characteristics of marihuana and hashish available to the 
illicit user and about its possible adulterants. Such information would 
be very useful in enabling us to more closely duplicate street use condi
tions in the laboratory. It would also be a valuable asset in educating 
potential users to unusually hazardous drugs and in dissipating some 
of the mythology which surrounds the dru&' se11<'>1"'s enterprise. 

As a result of the research on metabOlic aspects we have become 
a ware of some of the metabolic transformations the drug undergoes. 
In order to gain insight into the mode of action we are attempting to 
synthesize some of the principal metabolites so that they too may be 
studied in detail. At the same time a continuing attempt is being made 
to determine the biOlogical activity of the many other cannibis constit
uents which may have either toxIC implications or afFect the psycho
active properties of what is currently be1ieved to be the principal psy
choactive ingredient, delta-9-tetrahydrocannabinol (THO). 

Human "balance" studies al~eI plaIUled in which the intake and excre
tion of marihuana constituents and their metabolites are determined. 
This is in order to study the possible accumulation of clelta-D-THO or 
its metabolites. An animal model of human THO metabolism in which 
the mode of biotransformations is qualitatively n,nd quantitatively 
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similar to man is also being sought so as to more adequately study the 
metabolism of the drug. 

Basic work on the metabolism of the drug and particularly its effects 
on the biochemistry of the brain is being presently supported and ex
panded research is being actively encouraged. ,Vhile metabolite con
centrations have been correlated with brain area concentrations by 
radioactive methods, much needs to be learnecl about the specific mode 
of action of cannabis. 

Work is continuing on the development of a practical means of mea
suring the amount of cannabis which becomes biologically active in 
the body in a manner somewhat analogous to blood alcohol determina
tions for examining the level of alcohol intoxiation. 

Administration of the natural and synthetic material to volunteer 
subjects for periods of up to one month is ongoing and should consider
ably enhance our understanding of the implications of longer term use 
under well controlled conditions. 

Because the action of marihuana on the cardiovascular system is one 
of the most reliable indicators of its activity, the mechanism of action 
and its possible toxic significance are being investigated. Its character
istic acceleration of heart action may entail risks to those with hea.rt 
disease. As use exands to include older populations, assessment of the 
risks posed for those with less adequate cardiovascular functioning 
may be of considerable importance. 

Since smoking is the predominant mode of ingestion of marihuana 
and reports of respiratory complaints have been associated with 
chronic use, investigation of the effects on lung function are also of 
basic importance. Several studies currently underway are concerned 
with this question. ,V'hile the carcinogenic potential of marihuana ap
pears to be low because of the relative small amounts typically inhaled, 
more detailed studies are underway or planned. In one study an animal 
model utilizing beagles has been developed to learn the chronic effects 
of marihuana inhallation. 

Although the evidence linking marihuana with impaired liver func
tion is questionable-in one human study the impairment seemed to be 
more closely related to previously denied alcohol use rather than mario 
huana-the effects of the drug on this vital organ are being studied. 
Since the liver plays an important role hl metabolizing a number of 
drugs, the effects of cannabis on liver function may also significantly 
affect the action of these other drugs. 

It is evident ~hat many persons use not just marihua~la but many 
other psychoactIve drugs as well. Some of the reported tOXIC effects may 
well be the result of the interaction of cannabis with these other drugs. 
Almost certainly, as marihuana use spreads, it will be uGed concomit
antly with still other drugs in addition to such C0111mon recreational 
drugs as alcohol and tobacco. Expanded efforts to examine some of 
these interactive effects are underway and more are planned. 

To clate the studies of chronic users have cither been poorly con
trolled by model'll scientific standards or limited to relatively small 
numbers of intensively studied users. '1'he l}ilot ellorts of the past year 
will be expanded and morc extensive stuches of larger populations of 
users are planned. Inherently, intensive stndies of smItH samples have 
definite limitations. As studies of the effects of other drugs have clearly 
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demonstrated, many serious effects can only be elucidated by the use 
of sizable samples. It is unlikely, for example, that the carcinogenic 
potential of cigarettes would have been demonstmted without the 
study of relatively large groups. . 

Although there have been many case reports of adverse effects, we 
are not certain just how common these are in user populations. De
tailed epidemiological studies of the base rates of ad verse physical and 
psychoiogicalrcactions .would be very valuable in g'auging the health 
hazard posed by cannabIs. 

In the psychosocial realm a beginning has been made in improving 
our understanding of the drug user's career over time. Much expanded 
longitudinal studies would be very useful in helping us to better under
stand those aspects of de\'elopment which effect patterns of marihuana 
consllllption. 

More needs to be learned about the social reinforcements of mari
llUana use including those factors influencing recruitment to drug- use 
and those which encourage the individual to continue or to ter'l11lllate 
such use. By better understanding some of these we may be able to be 
more effective in preventing use. 

Little is presently known about the occupational and industrial im
plications of drug use including the use of cannabis. vVe do know that 
at least some cannabis users do so in the working situation. The effect 
of such use on industrial functioning including industrial safety badly 
needs to be examined. 

A beginning has been made in determining some of the implications 
of marIhuana use for drivel' performance. More needs to be learned 
in this vital area, and in particular the relationship between mari
huana use ~nd vehicular acci~ents shou~d be explored .. The devel?p
ment of a"slmple test for marIhuana 01' ItS constItuents 1ll body flUIds 
may prove to be an invaluable tool in evaluatin.!!: its role in accidents. 

Late in the l)ast year a preliminary finding that marihuana may 
be implicated l1l brain atrophy was published. Although the study 
has many limitations and its authors caution against its overinter
pretation, the seriousness of this finding obviously requires careful 
fol1o·w-up. Efforts are curl'ently underway to study this possibility 
in primates t1lld to encourage additional clinical work. .As we become 
a'ware of other possible adverse implications of marihuana use through 
animal 01' hUl1HUl research, eyery effort is being expended to carefUlly 
study such fi.ndings under circumstances that will systematically ex
amine their implications. In this r(lspect animltl and human research 
can effectiYely complement one another. The clinical observation can 
sometimes be more carefully studied in nn animal model and the 
latter may prodde useful cIues to what might be systematically sought 
in clinical observation. 

vYe have already commented on the fact thnt simple availability 
of marihuana may not be the most. signii1C'al1t factor in its use and 
abuse. In the attempt to f}reYent abuse, social customs and controls, 
guided by informal know .eclge, ltre far more potent than legal sanc
tIOns alone. 

The barest o:f beginnings has been made in studying cross-cultural 
aspects of drug usc. Although knowledge of those forC'es which affect 
drug use in other cultures may not be directly t,l'!tllslatable into our 



150 

own, it may provide some useful indicators of ways in which abuse can 
be controlled more effectively. 

It is not as yet clear to what extent we have now or are likely to 
have a marihuana population of heavy users in need of or desirous 
of some forIll of treatment. As use further expands it is likely that 
such a population will, however, develop. Research is currently under
way and more is planned to develop more effective behavior Illodifica
tion approaches to the "soft" drug user whether of marihuana or of 
multiple drugs. 

Finally, our greatly increased understanding of the nature of can
nabis and related synthetic materials has revived an interest in them 
as possible thempeutic agents. Srtch substances which may have rather 
low toxicity from a therapeutic standpoint should be further ex~lored 
£01' their pharmaceutical value. One recently discovered pOSSIbility 
is that the effect of canllabis in reducing intraocular pressure may have 
significance in the treatment of glaucoma. 
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