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during the 1978 sessions. As 4 result of this and other events In

™e Report, Hawall became the [lirst state 10 introduce
marijuana for medicinal purposes, Al

legalize

result of
desgnec to
legisiation failed to pass,

it

interest In marijuana’s medical properties has rapidly expanded and the

demand for information on this topic has been great,
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More recently, interest in the therapeutic potentials of cannabis was revived

9th Century with the drug being further investigated an an anticonvulsant
and mwscle relaxant. While scientific investigation did not occur under laboratory
condithond, reports concerning the efficacy of marijusns & a therapeutic drug
tended 10 be favorable. Nevertheless, doe to a number of circumstances, the
medical use of the drug began to decline. The potency of the drug was not walorm,
Maripsana is not water soluble, and, therefore, was diticult to administec in &
medically effective manner. Furthermoce, the tendency of delta-9-tetrahydro-
casnabinol (THC), the active Wtdmlmwkmdﬁwnmw
wm«w@zwum.mmcm-w@ Other medications were
being synmhesized which had the same medicinal efiects as marijuana but which
were more predictable, And finally, the Tax Anloi 193 classified the drug &5 &
narcotic and thecedore unsultable as a modication.

As recently as ton years ago, the controversy and fear surrounding markjuana
made it almost impossible for researchers 1o study the drug. Unéversity officials
Mm«wsummumdulm,wmmwmw
research purpases involved overcoming a number of legal obstacles. Furthermore,
once cbtained, the potency of the drug was unknown and hardlly uniform because
the drug came froe various contiscated sources, thas making it ditlicult to use in &
comparative manner for research purposes.

In 1967, the LS. Government began subsidizing the Investigation of
emacijsana, The cbjective of the investigations at that time was the development of
marijsana & 8 uniform drug of known potency for pharmacological use, In 1963,
the British government published the first contemporary report concerning the
status of scientific keowledge with respect 10 marijsana.  And in 1971, the
Department of Mealth, Education and Welfare published the flrst of what was to
become an annual report on maripaana. Examining the drug I an cbjective
scientilic manner, thess repocts served to diminish the horror storles that had once
surrounded the use of the drag.




the fact that marijuana has been under research for approxi-

decado and has deen investigated as a therapeutic drug for only »ix or

there does not exist a vast guantity of data or scientiiic research on

the efticacy of marijusna as a medicingl deug. However, what evidence does exist

that the active of cannabis, delta-9-THC, along with some of

its metabolites s effective In certain medical areas. The following report surveys

the major areas in which casnabis has been and s continuing to undergo study as &
:o":wm I = TP
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I Glaucoms
At present, glaucoma is responsible for 18% of all new cases of blindoess and

clevated IOP affects the optic nerve, however, It is believed that an elevated 1OP
interferes with the blood 1o the oplic nerve thus causing the latter to
atrophy, i
CCCUrs.

Currently, glascoma, which Is incurable, is coatrolled through the we of
conventional medications, However, many glaucoma patients ience Nttle or
no reliel and others experionce potentially serious effects conventional
medications.® Sargical therapy, another altermative for centrolling glaucoma, i
generally Jooked 1o as a last resort as there is both a hgh incidence of cases where
surgery fails 10 control glaucoma and a significant amount of risk involved, Serious

complications may ocour & & result of surgery. (Mepler, Petrus, 1976

The possibility of using marijuana as &4 meams of control openeangle
glovcoma first came %o light in 1971 when Hepler and Frank discovered that
smoking maripsana redeced intraoculer pressure. A series of studies testing the
clfects of marijuana and its derivatives on IOP have since followed. Al

have
indicated that the active of marijuans, dnlu-’-ﬂ-lc‘mdm
maripsana derivatives do | reduce 0P, Green and Podos (197%) and Purrwil
and (1973) amceg cthers have confirmed the 10P reducing effects of

*The following medications have been conventionally used for the treatment
of glauscoma and may have the following side effects

1 Miotics: Can cause blarred vision during the day and Iimpaiced vision at

night. They are suspected of contributing to the development of cataracts,
snd may pre-dispose a patient 1o uveitis and retinal detachment.

2) Eplnephrine: Cauves local ocular Irritation and chronic redness of the eyes.
May create cardiac arrhythmias and bypertension.

) Carbonic Anyhydrase Indibitors:  Causes electrolyte imbalance, fatigue,
anorexia, weight loss and renal stones. (Hepler, Petrun, 1976).



the  use
controlling glascoma is concerned appear 10 be In the manner in which the drug
wdministered and in determining dosage. mrmwummeocnn:am
(NIDA) Is currently experimenting with administering delta-3.THC in or
tm.mummmmhmmuumuw
conducted on rabbits,

It should be noted that In November, 1975, the Washington, DC, Superior
Court handed down an ungrecedented decision al Robert Randall to smoke
marijusna as a means of controlling his glauvcoma. Mr. condition was first
wreated In 1972 with conventional medications which eventually became inelfective
nhohvolopdanlumwma\ﬁDyl”o.hm:mmdcowmlou
of wision B his right eye and vision in left eye was severely impaired  Mr,
Randall sought relief for his glawcoma condition by smeking marijusna, Mis
subsequent arrest for poasesaion of the led to his participation In experimental
stadies which indicated that smolang mari did indoed normalize Mr. Randalls
IOP and lessened visual distortion, Mr. Randall was eventually acquitted by resson
of mecical necemsity. For fourteen months, Mr. Randall participated in another
research program at Howard University in Washington, DC. Following termination
of that peogram In January, 1978, the foderal government demied Mr. Randall
access 10 maripaana foc nearly five months, After filing sait In federal court, Mr.
Randall once again received medical wpplies of marijusna, tha tme n &
conventional physician-patient-pharmmacy relationship.
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Cooler, P Gregg, JM. The Effect of Delta-9-Tetrahydrocansabinol on
Intraccular Pressure in Humans, tials |
S. Cohen and R.C. Stillrman (ods.),

of studyr 10 describe further the effects of intravenous delta-9-
on 1OP in subjects with normal 10P,

Study populatione 10 males, 20-30 years old Double blind stody using:

1) Delta-9-THC average 1.0 mg. total dosage

2) Delta-9-THC average 1.3 mg. total dosage

3)  Diazepamn sodium (valium) avg. 10 mg. total dosage
§) Placebor Pbaman serum albumin

Delta-9-THC solubilized and administered ntravenously, Resadts:

1) At bigher dosage of delta-9-THC, 10P reduced in all nine mbjects
receiving hgher dose average Y% reduction.

2) At lower dosage, delta-9-THC, 9 of 10 subjects KOF reduced average
29% reduction,

¥} Yalium reduced IOP in 6 of 10 subjects average 10% reduction,

§)  Placeto reduced IOP in 3 of 10 subjects average 2% reduction,

Other observations:
1) No statiatically significant change in respiration or blood pressure.
2)  No appreciable analpesic properties with either cutansous or periosteal

stimelation,
3)  Anxiety levels increased markedly in sbjects receiving both lavels of
delta-9-THC and enly alightly in subjects receiving and valium,

Hepler, RS Petreus, R. Ocular Effects of Maribuana Smoking. Pharm-
acology of Mariwana. Vol. I, pp. 8135-823 (1976)

of s 10 determine the effects of amoking marijuana on the eye,
The study thon included normal human studies, glascuma patients and
rabbits. A double-Slind study vamw
1)  nmatural maripaana with standard delta-9- cantent,
2)  synthetic delta-9-THC bBlended into placebs marijusna mateckal (THC
wiced placebo). ;
1) eral THC «~ synthatic delta-9-THC dcisolved In sesame oll and
administered in capsules.
&) placebo ~ marijuana without THC.
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Rewudts: Humans with nocmal 1OP
Pupliss There was a statistically nen-significant constriction I the
ppily at ttwmmuwmmmmhwmmmm
first three drugs.

JOP: There was & statistically significant reduction of traocular
pressure after wnclking o Inge marijuana or THC, DPagedon
an average of 30% those amoking natural maijuana and 2% THC.
Those smoking the also experienced an average 10% reduction
in IOP indicat that marijuana without THC may conatain other
cannabinoids which may have caused the reduction,

Chronic and Cumulative Effects: Pupils showed no sign of chronic of
cumulative effects resdting from marijana. The reduction in IOP
lasted {our-five hours and showed po indication of cumulative effects.

Resulty: Glaucoma patient studies
mm»mummuwmmmtmmmnp
averaging 3%,

Results: Animal studies
There were insufficient observations 1o draw statistical conchuaions.

MHepler, R.S; Petreus, R. Experionces with Admimiatration of Marihuana to
Glaucoma Patients. E Mﬁm Pomtlg ﬁi Marihuana. S, Coben and
R.C. Stiliman (eds. ) , Pleoum pps 63-77 (1976
Pucpose of studyr to dotermise what if any effects marijuana might have on
glavcoma.

The patient population consisted of 12 persons with Wmf,h glaocoma.
These with mild or moderate glaucoma discontinued thelr customary
medications 20-38 hours price 1o recelving masci Those with severe
continued using medications watil their arrival at the research
centors. The patients received marijuana either in smoked form or ocally
during throe sessions. They were observed for four hours following the
administering of marijuana and thelr intraocular pressure measared repeat-
ey,
Resultss 10 of 12 patients experienced a reduction in 10P of JO' (on the
average) and lasting 4-3 hours, There is no explanation for lack of effect on
the remainisg two patients.

Marijuana appears 1o be additive 1o the elfects of conventional medications.
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Hepler, R Frark, LMy Ungerleider, J.T. Comtriction After
MM% M&- pp. 1183-1190.

December (1972).

Purpose of 10 determine ocular effects of marijana especially with
respects to pupillary effects.

Resultst  Indicated that the size of the pupily actually decrease after
wmoking marijuana while maintalning normal responsiveness 1o Bght, There
mmh“m”ﬁ”m"u?mm'w
hyperemia. Tests measring any change in v unction were
mm{.mwwm,mmmw
binoculer fusion and color vision, and indicated oo ignificant alteration In

Perez-Reyes, WD Wall, ALD.; Davis, K.H, Mntravencus Administration of

of studyr to determine whether casnabinoids other than delta-9.
reduce Intraccular pressure significantly and bhave Jess interae
psychological and cardiovascular effects than delte-%-THC,

Six cannabinoids were imtravenously administered into subjects with normal
intraccular presvxre, The six cannabinolds were: 1) del1a-9-THC,
2) cannabinol, ) Mm §) 11-tydroxy-delta-9-THC, 3) delta-8-THC, 6)
&-hydroxy-delta-9-

Resdts

1) Delta-9-THC and |1-hydroxy-elta-9-THC decreased intraccular pres-
sre But alwo resdited in intense psycholegical and cardiovascular
effects o doses admunistered were moderate.

2] Delta3-THC intraocular moce than sy of the other
mmm and produced celdy ate psychological and cardiovas-
ects.

1) The remaining drugs had only & moderate effect on intrascular pressure,
and carnabideal had a placebo effect.

Conclusion:

Delta-3-THC &5 the least expersive and most sbundant synthetic cannabi-
noid. Its intraccular presswre reducing properties and the fact that it
produces paychological and cardiovascular effects that are Jess Intense than
delta-9-THC may mdicate that it is the mont approgeiate cannabinoid foe

treatment of glaucoma,



IL Mental Fusctioning

This section of the repoct deals with the potentially therapeutic uses of
maripana in the treatment of mental dyafunction, These uses include:r sedative-

hypootic action, coping behavior and anti-depressant activity,

Although has often Been acoused of creating mental dysfunction,
there is evidence paints 10 some beneficial applications, Walter Bromberg
(1939), Senlor Psychiatrist at Bellevue Mospital commented, “The relationship
Between cannabis and the onset of a functional psychosis &5 ot always
M...mlmbﬂdmemm‘? Could the psychosis have begun without the
arug? Was the wse of s the patients attempt to cure his developing
paychosis™  This ° was In 1939, Experts in the area cannot agree, as
demonstrated by Lowiager (1971) in a survey of participants at the 198 meeting of
the American Psychiatric Association. There was no consensus among the group on

the relationship between cannabis and psychopathology.

Such contradictions and disagreements should not discourage further efforts,
The therapeutic potential of cannabls t be weighed against the probability of
adverse behavioral effects, but it i felt that research which balanced the
behavioral effects to the advantage of the patient andlor eliminated the adverse
effocts altogether could be carried out,

The findings in this area are necessarily vague and difficult to measwre and
therelore may tend to be contradictory on the basis of studies done to date. Well
ad Zinberyg {l’“) carriod out the lirst tely controlied expeciment which
attempted 10 document the chological effects of cannabls In man,  Their
findings offer the groundwerk from which further investigations may proceed.

I. It & safe and feasidle 10 stody the elfecty of marijusna on human
volunteers who smoke it in a laboratory.

2. In a neutral setting, persons who are aalve % marijuana do not have
strong subjective experiences after smoking Jow or high doses of the
drug, and the effects thoy do report are not the same as those descr ibed
by regular users of maripana who take the drug in the same newutral

sctting.

J.  Marlpaana nalve persons do demonstrate impaired performance on
simple inteliectual and psycho-motor teats after smoking marijuana; the
impairment is dose-related In some cares

& Regular users of marijuana do get high after smoking marijana in a
feutral setting but do not show the same degree of impairment of
performance on the tests as do naive wbjecta. In some cases their
periormance improves.

With these {indings, rescarchers Segan 1o lavest te the psychelogical
effects in a mare systematic fashion. Some basic peinciples been established.




A Sedative-Hypnotic

Cousens and DiMacio (1973) used physically healthy insomniacs as subjects
mm@w&np«uﬂlﬂd*lu&-ﬂicuacmww Oral
m‘ “:‘Lo-nmmewwmmzmuwwmmmmn
all

Sofia and Knodloch (1973) demonstrated that pretreatment of laboratory
mice with delta-9-THC decreased both the time requiced to fall asleep and the
duration of total sleep time,

Neu (1976) performed two studies to lavestigate the relaxing and sedating
effects of cannabis. In & double-blind study using 10-30 mg. delta-9-THC or
mmwa:*mmmmnumammcmww
the placebo, Si fects were noticed, The second study used 5-13 mg, delta-%-
compared with the placebo, litated sleep onaet nor extended duration of sleep.
The Investigators ted that the winter cold in the room used as a laboratory
may have sufficiently altered the outcome of the iment by interfering with
sleep. Further westigation shoudd be conducted.

i

Freemon (1974) demonstrated that delta-9-THC (20 mg.) reduced REM time,
This finding condirms in carfier sudies. Withdrawal does not produce
increased REM sleep

Feinberg (1975) using marijuana extract and dolts-3.-THC (70-120 mg,) found
reduced REM activity. Withdrawal, however, led to considerably increased REM
sleep. Tassbnari (1976) reported increased total sleep time and reduced REM sleep.
Vaciation in amouwnts administered to test subjects may mplain the &lferences
botween Feinberg and Freemon,

Mwﬁadtmtm.mmthﬂhlid
sormeis remains to be dotermined. Low Jethality and the absence of serious toic
effects make it worthy of isvestigation as a medical resource.

8. Hypeotizability

Bilash (1972) and Franzind (1973) both saggested that cannabis may he
hypeotic suggestibility, In follow-up studies by Fisher (1972) and Bealw 1974}
neither group showed & change In hypnotic susceptidility. The data support the
contention that hypeotizability as measured by standurdized scales s a stable
character trait resistant 1o experimental manipulation.

C. Ant essant

Kotin (1973) artempled 10 assess the anti~depressant elfect of delia-9-THC

n hospitalized patients diagnosed as moderately to severely depressed.  Adminis-

::um for seven days falled 30 produce significant euphoria or anti-depressant
ects



Regelson (1976), however, in his work with cancer patients, noted that dolta-
S.THC acted as & mood elevator and trasquilizer producing signaficant imperove-
ment on a standard depresalon scale,

These findings saggest the possidle effectiveress of delta-9-THC as an anti-
depressant. A longer period of drug administration may be needed for cheont
depressive states before improvement i noted.

D. Coping Behsvice

Since the precise action of maripana and the mind i still wimown, the
qmmamwmbmawumdmuwunmm

Casarett and Baselt (1974) report that "THC in single or multiple doses
produces an alteration of blogenic amines in the brain. Of chiefl interest ks the fact
that the changes are consonant with an increased Jevel of dopamine which bas been
dermavatrated in Soth animals and man to prodece a unique kind of lows of
aggression. This Joss of jon may be labeled “amotivational syndrome™ by
some. For others, it may offer & way to deal with stress and ego deficiencies.

Bey (1969) studied twenty soldiers with paychotic symproms assoclated with
marijusra use and concloded that cannabis had helped the subjects achieve &
balance in their Bves.

(197 1) found that cannabis produced dose-celated lsolation of present
from past and future and Interfered with gaal-directed behavior. They questioned
the evil of this and propased that such effects may contribute to the functioning of

certain persons,

In a study of women students, Rouse (1973) found that cannably
wrved &s & way for some of the wbd to deal with anciety and depresslon,

% we return to the questioning of Bromberg with more questions, and
emphasize that only theough further research will these questions be anywered.
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HL"Pulmonary 8n9 Pre-Anssshetic

A, Beenchodilation

One of the most areas in
potential i the treatment of asthmatic patients. There have been sever
within the past few years which have shown that delta-9-THC acts as a
bronchodilator In both asthmatic and normal subjects. Delta-9-THC causes acute
bronchoddation both in healthy young men and in subdjects with either chronic,

stable tronchial asthma or experimentally induced bronchospasm.

Vachon and Tashkin and their collaborators are the main tors
have conducted research in this area since 1972 and have helped to clarify a
number of questions about the effects of marijuana on the diameter of airway

condocting passages.

In 1973, these two groups published studies referring 10 the bronchodilator
effects of marijuana. Vachon (197)) and his at Boston University School
of Medicine studied the effects of a single thon of smoked marijuana on
normal subjects and on asthmatic patients. In the normal growp they found that
Airway resistance decreased significantly permitting an increase in specific airway
conductance and mean expiratory flow rates. In the asthmatic patients there was a4
significant and prolonged reversal of bronchoconstriction.

Tasnkin and his assoclates (1973) ar the Scheal of Medicine, UCLA,
conducted & double blind study of 32 non-nalve, male subjects randomly assigned to
three one of which smocked & placebo, the second recelving a 1% dose of
delta- and the third using a 2% dose of delta-9-THC. They found that both
dosages of delta-3-THC decreased airway resistance with a peak occurring at 15
minutes after administration and with activity still remaining after an hour. I a

t study, they (Tashkin, et al, 1974) examined dose response curves with
oral and with 10, 13 and 20 of delta-3-THC. THC dosages exhibited
peak effects at theee hours with persis effects evident for six hours,

tmumwrm(lnnwo-d!«udmmwm
alter Inducing bronchspasm in asthmatics with methacholine or exercise, In &
single blind method 10 mg. of smoked delta-9-THC was compared with 1.25 mg. of
inhaled isoprotermol (Isuprel), doth drugs placebo controlled Bronchospasm was
relieved promptly by both active but not by their placebos, The isoproternol
had ululm and Ngher peak effect, the delta-3-THC had a longer duration of
activity.

Smcking marijoana would not be an appropriate route of administration of
cannabls since the ymoke is irritating to the lung tissues, Other side effects which
dre manifested in smoking cannabls are tachycardia and the "Wgh” assockated with

weoking.
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Abboud and Sanders (1976) administered oral delta-9-THC In (0 g, doses to six
asthmatics and six control patients In a double blind study. They found that oral
administration of deita-9-THC Is unlikely to be of therapeutic value in asthma
w-muumcuawaau\mmwmwwmmuw with
unwanted psychotropic and cardiovascular effects.

The use of serosols to deliver delta-9-THC 10 the Bronchicles has been
studied by both Vachon and Tashicin in separate studies. Tashian, et o), (1976,1977;
Olsen, l976meMdMudythnrmm
blind several doses of delta--THC to both bealthy men and asthmatic
wbjects and compared the effects of acrosolized delta-9-THC with those produced
by smoking or ingesting comparable quantities of deita-9%-THC. Thelr Lindings 0
healthy 3.«:: showed possible therapeutic advantages of acrosolised delta-9-
THC particularly in low doses of 5-10 mg. s compared 1o the umoked or orally
administered THC with respect to & greater speed of onset and duration of
beonchodilation. Furthermore, there was less cardiac and psychotropic effects.

However, the asthmatic subjects exhibited thwoat and chest &scornlort
associated with mdalation of asrosolized delta-9-THC, Yackon and hes A5%0Clntes
(1976A, 19768) have minimized this beonchlal Eritation by wusing a micro-
serosclized delta-S-THC spray In 10 asthwnatics. By using this method a much
smaller 101al dose of tho drug i delivered Jocally to the recepior slies with the
prosumed effect of Emiting the amount of the drug available for systemac
absorption. This micro-seromdl produced signifhcant and prolonged bronchodilation,
that is, it decreased alrway resistance by an average of 16% at 90 minutes and
wcreased {low rates without any adverse side effects. Bosh researchers indicate
that further studies must be done on the aserosel to refine this mode of
administration and determine ity Teasidility as a potential therapeutic for
asthmatic patients.

Baliograpty
Bronchodslation

i Abboud, R.T.; Sanders, HD, Effect of Orud Administration of Delta-9-THC
on Alrway Mechanics In Normal and Asthmatic Subjects. Chest. T0:6, 630.
A3 L1976l e

Sin asthvmatic and six control subjects were used in a dowble biind study on
the effect of oral administration of 10 mg. of delta-9-THC on aitway mechanics.
After oral administration of delta-9-THC in the control subjects, there was & siight
but statistically significant increase In specific sirway conductance, bt o
signdficant increase in the maximal expratecy fiow at 30% of vital capacity. In 3
of the 6 astivmatic patients, there were variable changes in aifway mechanics, but
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associated significant effects on the central nervous system in some subjects,
study comchudes that oral admimistration of delta-9-THC & unlikel

conter nervous system effects can be developed,

~N

Olsen, 1L Lodge, 1.4 B.34 Tashidn, D.F. An Inhalation Aerosol
of Delta-3. Tetranydrocannabinel,  Jouenal of Pharmacy and Phacimacoioy

28:86 (1976)

Tashiin, D.P3 Shapiro, B.); Frank, LA, Acute Pulmonary Physiologic
Effects of Smoked Marijaana and Oral Delta-9-Tetr, ocannabinal in
(l:e,;l’l{v Young Men. ot 28%h 3¥e-n|

»

study to determine the acute padmonacy physiologic elfects of snoked marljsans
and oral delta-9-THC on specific alrway conductance, Results showed that in
subjects amoldng marijuasa in | of 2 percent concentrations of delta-3-THC,
specific airway conductance was increased, reached poak levels at 15 minutes and
remained significantly elevated at 60 minutes. Smoking tobacco and deep
breathing maneuvers simulating marijuane & decreased specific alrway
conductance. Twelve subjects were administered dosns of delta-9-THC in 10,
15 and 20 mg. Specilic aleway conductance was signilicantly inCreased attalning
peak levels at 3 hours after ingestion and remalning elevated 4-6 hours. The results
ol ths stody suggest that both smoked marijuana and oral delta-9-THC cause
mﬁmmmuwmmmmumuwmwsm
¥e

.. Tashkin, D\P.g Shapico, B.1,; Frank, LM, Acute Effects of Seaoked Masijsana
ad Oral Delta-9THC on Specitic Ak Conductance In Asthematic
Subjects. 10%:820.428 (1970).

Using a double blind crossover techmigue in ten stable beonchial asthma
wbjects, the acute effects of smoking natural markjuana at 2% concentration and
15 mg. of ordl delza-9-THC on plethysmographically determined alrway resistance
and specific airway coaductance were compared with effects of placebo. Specific
arway conductance Increased immedately and remained elevatod at least two
hours, after smoking marijuanag hbowever, there were no changes after the placebo.
After ingesting 15 mg. of THC specific alrway conductance was signifscantly
elevated at one and two hours and the airway resistance was reduced significantly
at one 10 four hours. No changes occurred after placebo. The findings suggest that
smoked maripans and oral THC caused significant bronchodilation of a1t minissem
WO hours duration in asthenatic subjects.
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5. Tashkin, D.P.; Shapiro, B.J; Lee, Y.L Harper, C.E. Eftects of Smoked
Marijuana in Experimentally Induced Asthma. American Review of Respir-
atory Disease. |12:377-386 (1973)

The etfects of smoked marijuana on bronchomotor tone were evaluated in
ol‘h!nmmt’w”mndmvimemwbommmm
after mumumaiaudmwwm:mmmmm
or by exercise.

Bronchospasm was induced by imhalation of methacholine and placebo
marijsana was then administered in smoked form. This produced minimal changes
in specific alrway conductance and toracic gas volume. The adminlstration of
zmthmewnmmw
memawwmmm

E:ucuwmmmwm.mcm
or treadmill, Onthouoeculomphaboulmwmundu-\em
adminstered after bronc wmmmmmawwa
30-60 minutos. When of smoked marijusma and iscproterencl were each
mmmmmeydnamdaprmnmawiﬁcdmmmwm

thoracic gas volume 1o pre-exercise

mmummmmimmm:mwmmn
hyperinflation in resting patients with stable bromchial asthma after smoking
marijuana, after mmuwwwwm«mm

6. Tastiin, D.P; Shapico, B0 Reiss, S Olsen, J.L3 Lodge,).W. Bronchial
umlmdbv S Cah::‘ MD;"'C‘:’S. iiman { e | o
L ess,
pp. 97-107 (1976

sﬁmmclcmm:-uimm»wn-vmmwno
pllot study to evaluate the cardio-pulmonary and psychatropic elfects of vacied
doves of del1a-9-THC which were administered by aerosol inhalation. These effects
menﬁMMthWw&kmLm
of delta-9-THC, muMmqummﬂuaMbyalunu
hours. On the first day, iscproterencl was adminstered, on wbsequent study
d-yt!hcnhkcnrcodMS.lOuNmo(WtkﬂM’-Mammml.
m.wmmmm«wnmuz.amw-mc.w
20 Wﬁcdﬂw’-mhmdlﬁwnphmm After
.a-:&' sration of the aerosolized THC ficant occurred In specific
airway conductance, hoart rate and psy “high* speared dose-related
The 3 mg. dose of aercsolized THC resulted in bronchaedilation effects which
was longer lasting than the dose of isoproterenc (5 hours vs. 30 minutes). The side
dt«numu)mmocmvaumam.um
muedwundtmotmwmwmmmdmuedm.




The results of the stody suggest that sercaclized delta-9-THC in lower doses
of 5-10 mg. may have more therapeutic benefits than smoked and oral routes of
adminstration with respect to speed of onset and duration of bronchodilation and
with less cardiac and central nervous system effects,

~

. Tashiin, D.Py Reiss, S Shapiro, B.)y Calvarese, B,y Olsen, J.Lg Lodge,
LW. Bronchial Effects of Aerosolized Delta-9-Tetrahydrocannadinal in

Healthy and Asthmatic Subjects. American Review of Respiratory Disease.
1135763 (1977,

he purpose of this study was to determine the cardicpulmonary side effects
and the intoxicating influence of cfferent doses of aerosalized delta-9-THC in
healthy and asthmatic subjects, and to compare the effects of aerosolized delta-9-
THC with those of & comparable quantity of ymoked or Ingested deita-9-THC,

The hoalthy subjects were || male expecionced marijusna smokers between
the ages of 22-33, The asthmatic subjects were five clinically stable bronchial
asthmatic patients, ) men and 2 women between the ages of 31 10 64 years, Varied
doses of delta-9-THC administered In random double Blind fashion were evaluated
for effects on srway dyramics, hoart rate and central nervous system, and

with aerasolized placedo, isoproterencl, and 20 mg. of oral and smoked
delta-%-THC. The results showed significant physiological changes after inhalation
of aecosolized delta-%-THC, and In healthy subjects suggests the possible
therapoutic advantages of secosolized delta-9-THC in low doses (3 ) over the
snoked and orally administered delta-9-THC. The aerosolized 14-9-THC
exhibited ter magnitude, speed of cnset and duration of broschodilation and
lesser and central nervous system side effects. The investigators concluded
that in ssthmatic sbjects serosclized delta-9-THC, which created throat and chest
discomliort may not be saitadle for therapoutic e in bronchodpastic patients.

3. Vachon, L.; Fitzgerald, MLX.; Solliday, N.Hg Gould, LA Gasnsler, E.A.
Single Dose Effect of Marijoana Sinoke: Beonchial Dynamics and Respira-
tory Center Sensitivity in Normad Subjects. New England Joormal of
Medicine, 288:19, 983-989 (1973),

Seventeen normal subjects, 18 to 26 years old with previous marijuana
wmoking experience, were ued 10 study the acute effects of marijsana smoke on
the normal trachecbronchial tree and on respiratory control.  Marijuana was
administered randomiy to 9 subjects In a high dase (2.6 percent) concentration of
doita-9-THC and to § subjects In a low dose (I cent) concentration
Physiologic varisbles were monitored before smolaing for 20 minutes after.
Results in the Ngh dose group showed increase in heart rate of 23'%, a decrease in
Alrway resistance of 3% and an increase of 5% in specilic airway conductance.
Tmm&nmmnedmm“nhwtuumwmeremc
sgnificant bt in alrways dynamics than the high dose group, The
results of the stody show that marijuana snoke causes Sronchodilation rather than
bronchaconstriction and does not cause central respiratory deprosaion,
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9. Vachon, L.; Robins, Ay Geensber, E.A. Airways Resporse to Aerosolized
D T e BB R VTR
Stillman and Coben (eds.). Plenum

mmdmmmnmmmmmd

marijuana by relini the delivery system and delivering the drug locally i much

swmaller total dose. mﬂun?mmlmqunmml'm
compared to

a dose of 0,3 mg., as in other studies, produces a ficant and
prodorged bronchodilation while a the adverse side effects which are usually
exhidited In larger doses.

10,  Vachon, L Mikus, P.; Mocrissey, W.; Pitzgerald, My Gaensler, E. Bronchial
Effects of Masijuana Smoke in Asthma. W A
Monograph of the National Imstitute on Drug ume . Drande
and S, Szara (eds.). Raven Press, New York (1976).

This is 2 repeat of Yachon, et ‘s 1973 study but conducted with asthmatic
subjects.  The investigators st the effects of a single administration of
MiMM&WMMWM&MMVMM
The subjects were botween 13 and 30 years of age. Two groups were administered
a high, 1.9%, and low, 0,9%, dose concentration of delta-9-THC, The asthmatic
sbjects to both concentrations a significant and prolonged
reversal of the bronchocorstriction, and exhibl a significant but shorter
duration tachycardia. The marijuana smoke seemned to have an irritating effect on
asthmatic sbjects by causing more coughing than In normal subjects. The
lmﬁmdm:Mbthmmnthmmﬂmna
potential broachodilator for reversible alrway obstruction,

11.  Vachon, Lg Robins, A.G; Gaensler, E.A. Alrways Response to Micro-
Aerosolized Delta-9-THC. Chest. 70ibb, Sept. (19768).

A micro-sercsol of THC in 0.7 mg. dose was administered 1o seven normal
subjects and 10 asthmatic patients. THC decreased aleway resistance in asthmatics
and increased flow rates; adverse side effects of tachycardia and “high" were
Insignilicant. MWMMMWWNChm.“«:M
bronchodilator,
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An undesirable feature of the activity of marijuana is the adverse elfecty on
cardiovascular functions and related drog inmeractions. Gregg, ¢f al, (1976b)
cenducted clinical studies to determine the cardiovascular effects of cannidinols
combined with stressfud oral surgery. Intravenous admisistration of THC caused
classic dose-related tachycardia, and a transient syncopal hypotension following the
pre-medication. Patients given general amesthesia within 72 hours of smoking
marijsana sustained adbaormal heart rate Increases whes compared with control
morvsmokers, This could have resulted from an Interaction between siored
cannabinal metabolites &nd atropine which was administered as part of the
somsthetic technic. They concluded that THC has no adv over dazepam or
placedo a3 a pre-medicant, and iInteracted undesirably with other anesthetic
medications.

From the studies s far conducted and herein reviewed, it appears that
contrary to initial expectation, THC does not have therspeutic advantages &3 a pre-
anesthetic sedative,

Biblography

Pre-Anesthetic

l. Grege, J M Small, E.W4 Moore, Ry Raft, Dy Toomey, T. Emotional

Response to Intravenous Delta-9-THC During Oral Surgery. Journal of Orgl
Surgery, 34301313 (19760),

Delta-2-THC was administered Intravenously as a pre-medicant o oral
mrfy patients In various doses. The patients exhibited pronounced elevations of
anxiety states, dysphoric mood response, mare frequent and intense paychotic-like
thought In comparison to control placebo o diazepam responses. There were no
major qualitative or quantitative diferences cbserved between low and high doses
of delta-%-THC. The authors conclude that a “surgical environment, containing
even the mild stress of out-patient oral surgery sppears to have the potential to
precipitate undesirable emotional responses amorg cannabinol-intoxicated pat-
en1s®,

2. Gregg, J.M; Camgbell, R.Lg LevinK.Ly Ghia, J.Ag Ellioty, R.A. Cardso-
vascular Effects of Casnabinol Durieg Oral Surgery. Anesthesia and
Analgesia, $5203-213 (19765)

Fifty-live clinical trials were conductied %0 determine the cardiovascular
elfects of cannabinols, The two-part study compared the cardiovascular effects of
premedicant intravencus doses of THC, dazepam and placebo, and did a
restroapective study of the cardiovascudar effects of outpationt general anesthesia




in patients who had smoked marijuana within 72 hours before anesthesia. When
delta-9-THC was given Intravenously as a premedicant and compared with
diazepam and a placebo, a classic dose-related tachycardia followed the THC
injection, Syncopal Mypotension followed THC premedication and antiarthythmic
effects were cbaerved alfter large doses. Patients given general ancsthesia within
72 hours after smoking marijana exhibited sustained abnormal postoperative
tachycardia when compared with contral nonsmokers,

umo-\cwmxammcmmmmnwm
dazepam or placedo as a premedicant, THC altered the patients' adaptivity to
sress and interacted undesirably with other anesthetic medications,

b R Jolvatone, R.E; Lief, P.Lg Kulp, R.AG Smith, T.C. Combination of Delta-
9-THC With Oxymorphone or Pentobarbitali Effects on Ventiatory Control
and CardGovascular Dynamics. Anesthesiology, $2:674-63% (1975)

The psychologic, respiratory and cardiovascular effects of delta-9-THC
combined with oxymorphone (OXM) or with pentobarbdital (PBL) were studied in 13
healthy valunteers. OXM caused sedution and wventilatory depression In 8
volunteerss THC in combination increased sedation and also increased respiratory
depression with each THMC dose. The combination of PBL and THC produced an
unacceptably high incidence of anxlety and Induced hallucimations. The study
concloded that neither the combination of THC with OXM nor with PBL appears
moce desirable for anesthetic pre-medication than currently svallable agents.

s Smith, T.C; Kulp, R.A. Repiratory and Cardiovascular Effects of Delta-9-
THC Alone and in Combimation With Oxymorphone, Pentobarbital and

Diazepam. rmm%mawmws.mm
Ri% Stiliman, eds ’ (1976) pp. 123
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IV, Anticonvulsant

MlemmwhhlmmlulyMyum
mtmmummmmmmcmfmmuwuam
recent years. Mtdmmmmmumdddu-%mc“u
WMRMWNMQ:M Consroe and his AsSOCAtes
(Consroe, ot al, l”km&llml”))umdwalecudalwﬂic

ant activity.

Vada, et al, (1973) examised the antieplleptic effects of cannabls in
animals predisposed genetically to epliepsy. They administered dolta-8.THC and
atwsmmmmwmwtmm:wmwwwmm
tbmyoclonkmncopmxumm However, both lsomers of THC
exerted dose-related antieplleptic elfects upon established kindled convulsions
provoked by electrical stimulation of the amygdala. In terms of both antsepileptic
effects and general toxicity delta-9-THC was more potent than delta-3-THC, Toe
mtupumkoltxnﬁmtvomw:wmk“ 10 the supptesiadn
of propagation of the induced dw—dsdu}: to distant cerebral structures,
although high doses also seem 10 Suppress after-discharge at the site of
stimolation.

Pocony, et al., (1976) evaluated the effects of maripasna on epilepsy in 13
naturally epileptic mewmmeﬁmﬂwwawmmwd
dolta-9-THC or cannabidiol on 20 consecutive days. Results In this stody indicated
that delta-9-THC, the psychoactive companent of marijuana can activate existing
eplleptic pathology.

The clinical studies of anticonvulsant propecties of cannabls on humans have
been minkmal, Davis and Ramsey (1949) conducted a pliot study to examine the
effect of THC in five eplleptic, hospitalized children who had been receiving
treatments of diphenylhydantain or mephenytoin Two children showed improve-
ment on one cannabinold, with one becomung selzure-free, however, transfer to &
second cannabinold gave mived results. Perez-Royes and Wingtield (1978) reported
on the single case of a 24 ywoldmn-ﬂhmumpmhcapwm Iatravenously
mmmumcm.wmmmmmwetc
activity,

In another case report, Consroe, et 3k, (1973) reported cn a 2% year old man
with grand mal epllepsy whose eplleptic selzures were comtrolled by smoking
marijuana in cenpunction with taking routine dosos of phenobarbital and diphenyl-
hydatoin. This suggests that wnoked marijusna may have & beneficial action in
soene types of human epliepsy.

v




Bidliography

Aaticonvulsant

I Consroe, P.F; and Man, D.P. Effects of Delta-8- and Delta-9-THC on
Experimentally Induced Seizures. Life Sciences, [3:329-43% (1973A)

A comparative study on the anticonvulsant effects of delta-8- and dolta-9-
THC on experimentally induced seizure medanls, Lo, audiogenic sezure (ASO test,
maximal slectroshock seizure (MES) test, and pentylenetetrazal (PT2) in awdiogenic
ram. Mddu—l-udddu-’-ﬂﬁmcﬂmlnhmm)md
convulsive seizures in a dose-celated manner. Delta-8-THC & 3 times more
neurotonic than delta-3-THC. The investigators conclude that delta-S-and delta-9.
THC may have poor therapeutic potentials s antieplleptic drugs due to the fow
protective indexes determined in the study.

2 Consroe, P.Fg Man, D.P.; Chin, L.; Picchionl, AL, Reduction of
Seipure by Delta-8- and Delta-9-Tetr Myﬁf

macy and Pharmacology. 23:768-763 (19738).

.1 A study oo female rats showed that deita-8.THC doses of 1.25, 2.5 and 3 mg,
g produced antiselzure activity against sound induced convulsions,

. Consroe, P.Rg Wood, C.C; Bechabsum, M. Anticonvalsant Nature of

Smoking, Journal of the American Medical Association. 2%4:306-
37 {1975

A 2% year old eplleptic patient wha received dally therapeutic doses of
Gphenylhydantain and phencbarbital to contrel epileptic selzures reported this
inadequate as he continued to have regular attacks. At age 22, the patient
smoking maripana while continuing the prescrided anticcewulsant drug
Mm.“m&knmdhu as Joog as he continued to take the
tion of all theee deugs,

. Conwroe, P.; Jones, By Laird, Hg llclrldlf:‘, J.  Anticonvulsant-Convulsant

Etfects of Deita-9-Tetrahydrocannabine Wl'%
% S. Coben and R.C, Stillman (eds w

Pp. 363282 (1976

In this anticonvulsant study, experiments were designed to cbtain data on
deita-9-THC's activity In rats against some well-known chemical convuisants and to
further quantitate and compare its properties in electric seizure models. The
reseltant data clearly shows that the cannabinoid significantly protects animaly
against maxinsal seizures over the full range of PTZ doses used,
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In the conwvulsant study, experiments w0
Wuummmmawn—»mmwu
radbits. Conclusions from the data indicate that tolerance to delta-9-THC induced

convulsions is highly subject and dose dependent.

The present data confirm and extend of both an anticonvulsant and
convulsant effect of delta-3-THC, “a truly drug” These divergent
mmmuawmwmuumm
psychoactive component of marijsana. Sixty- references i
report.

3. Davis, JP; and Ramsey, MM,  Antieplloptic Action of Marihuana Active
Substances. Federation Proceedings. 3:282-283 (1549).

6. Feeney, DMy Spiker, My and Weoiss, GX. Marihussa and Epllepsyn

Activation of Symptoms by Delta-9-THC, Ic Potential o
%tv_om S, Cohen and R.C. Stillman («LEE Ev!%mm
P

353-362 (1976)

To evaluate the effects of marijuana on epilepsy, fifteen naturally eplleptic
Beagle were given oither placedo or various dosages of delta-9-THC or

cannabi on twenty consecutive days, Myoclonic jerks and ized seirures
were observed in those dogs mcﬂdomoltlu-s- . In six eplleptic
ical electrodes, delta-%-THC reliably

Beagles implanted with cortical
evoked and tempocal lobe selzures. Additionally, low dosages of delta-
9-THC activated epileptiform activity from quiescent aluming Cream motor cortex
foci in three chronic cats. These results indicate that del1a-9-THC a psychoactive
comporent of marijsana, can activate exiating epileptic pathalogy. This repoct
Includes #0 references,

7. Karler, R and Turkanls, S.A.  The Anticpileptic Potentlal of the
Camnabinolds. The Ther. Potentlal of S. Cohen and R.C.
Stillman (eds). New VEEWFWCE mm“" pp- ai-”f (1976

The cbjective of this research was to determine the clinical potential of the
cannabinoids as antiepiieptics. On the basls of laboratory data in animals and on
clinicel data, cannabidiol (CBD) appears to have a potential for this purpose.
In andmals it has a relatively high protective | that i, its anticonvulsant
activity manifests itsel! at lower doses than does its neurotoxicity. The peotective
Index for CBD is similar 10 that for the wellestablished antiepileptic PO,
Furthermore, in hbumans, CBD Is devold of the paychotoxicity and of the cardiac
effects of delta-9-THC and ity || -hydroxy metabollte,
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dwa!“ o‘ mummnm;‘mmy
studied little is known about its pharmacological and
propertien. M“mm“mNMﬁathm

3.  Perex-Reyes, My and Wingfleld, M. Camnabidiol and Electroencephalo-
2ournal of the Americen Medical Association.
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. Wada, 1A Asawa, T.; Corcoran, M.E. Effects of Tetradydrocannabunals on
Kindied Am Seizures and Photogenic Seizures n Senegalese Ba-
boons, Papeo, Pagia, Epilepsia. 16:439.088 (19735

Thes stedy was conducted to examine the antiepileptic elfects of canmabis in
arvmals predisposed genatically to epilepsy and to observe the effects of THC on
photo myoclonic response and on kindled amygdalotd convulsions in Senegalese
baboons, a species with marked susceptibility fo photic seizures,

Injections of delta-8-THC and delta-9-THC falled 10 affect myoclonic
resporae 1o photsc stimudation in the Senegalese baboons.

The results of the study indicate that both somers af THC exerted dose-
related antiepideptic effects upon estadlished kindled comvulsions provoked by
electrical stimulation of amygdala. Delta-9.-THC was more potent than delta-S-
THC in terms of anticplleptic effects and general toxicity,




V. Anaigesic

When tincture of hemp was introduced into Western medicine in L5, it was
clalmed to be an effective analgesic. Despite the enthusiastic endorsement of
mumerous 19th Century clinicians, casmabis preparations fell from favor as moce

potent and predictable drugs were introduced.

Recently, there has been a renewed interest in the analgesic effect of the
psychoactive Ingtdhnt of camnabls (THC). Numercus animal studies, Including
Kaymakoolon (1974) and Sofia (1973), have demonstrated mild analgesic elfects of
THC suggesting both a peripheral action via the Inhibition of prostaglandin
blosynthesis and a central action via the stimulation of pituitary-adrenal axis
the elevation of secum corticosterone levels

The ditficulty of andmal stodies s in the separation of the euphoeic or
sedative effects of THC from its analgesic effect.

Noyes (1973) and ha colleagues at the University of lowa College of
Meodicine have published two articles on the effect of orally administered THC 10
terminal cancer patients suffering moderately severe pain. They show a definite
analgesic effect coupled with sedation, altered perception of time and a sense of
detachment and losa of contrel.  While the patients appeared peaceful, they
oxpresved displeasure with the behavioral side-effects.

Further studies on larger scales are definitely indicated specifically to
ovaluate the e of THC a3 an adjunct 10 well-known effective analgesic agents.

Bidlicgraphy

Ansipesic

l. Kaymakcalan, S Tucker, RXg and Turker, M.N, Analgesic Effect of
Delta-9-Tetrahydrocannabinol and Develcpment of Tolerance 1o this Effect

in the Dog. Pyychophalmacalogia. 33:123-128 (1974),

This report studied the effect of THC on dogs mbjected to electrical
stimulation of tooth pulp. The animaly received relatively high doses of THC (0.1
mp/ig and 0.5 mg/kg). Pain was measusred by tremors in jaw muscles and crying.
Unfortunately, no data on controls |s presented for evaluation, Thelr data appears
to show an approximate increase in pain threshold by S00% with the gradual
development of tolerance over & 12 day period. The analgesic elfect lasted four
days and peaked 4t one howr, The lack of controls makes this data exiremely
difficult 1o assess.
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A Noyes, Russell, Jr., ot al. The Analgesic Propen:; of Delta-9-Tetrahydro-

cannabinol and Clinical Pharmacology Therapeutics. 13:38-39
(19735,

Thirty-six patients with advanced cancer and continuous pain of moderate
severity, attributable to their disease, received (on successive days) placebo, 10 and
20 mg. of THC and 60 and 120 of codelne orally in identical capsules In a
relie! and subjective effects were followed

|
E
5
s

differences &4 not reach significance. Patients recel 20 mg. of THC were

With few exceptions, patients voiced for the sedation and
accompanying altered perception of time, senie of detachenent and loss of control.
The authors concluded that the analgesic properties of THC appear to be mild and
for that reason should be studied among patients experiencing mild since all

their patients appeared exceptionally peaceful while at the same repocting

;
:

b 8 Noyes, Russell Ir.g Brunk, Freds Baram, David A and Canter, Arther,
e St 5 ST o o e P O
ofMarijuans, Braude, M. and S. Szara L New Yok
This report Is based on a study of 10 patients with pain secondary to

terminal cancer who received 5, 10, 15 and 20 mg. of THC orally in & doubie blind

This roport containg studies on the use of THC in mice with experimental
edema, arthritis and a variety of pain producing tests. The resolts support the
coochusions that THC s an elfective anti-intlammatory agent mediated in some
way by the pitultary-adrenal axis. Other studies support the conchusion that THC
incresses plasma corticosterane levels, In their studies, the analgesic activity for
THC s substantially greater than aspirin with possibly a central rather than
peripheral action as with aspirin,




Vi Cancer

Delta-9-THC Is currently being used exper imentally in three areas of cancer
treatment: as an antinsuseant, antiemetic agent) as an analgesic agents and as a
tumor growth retardant.

The we of delta-PTHC a3 & meoans of reduciog or eliminating the nausea,
wnnwmam:mmmmamm
Since present antiemetics are often unsuccessful in controliing such symploms in
these patients, an improved treatment for this purpose is desicable. Sallan (1976)
fepoets on the administration of two oral courses of delta-9-THC or a placebo to a
small number of cancer pationts i chemotherapy who were not responding well 10
conventional antiemetics. Nausea and vomiting were brought under comtrol with
delta-9-THC significantly more often than with the placedba. In response to the

Sallan report, a letter to the editor of land Jourmal of about
cancer patient-and poet, Ted R r t ing of
marijoana, which was directed by his physician, permitted him to cat when previous
drugs had had no effect in re his nousea and vomiting caused by

chemotherapy., Butier and Regelson (1976) in their study on treatment effects of
delta-9-THC In an advanced cancer population provide limited evidence that the
mm.wmmmmmmdwmmmmm
vomiting, and show an atterwation of the cachexia of cancer patients,”

In studying the paychological effects of oral delta-9-THC In advanced cancer
patients, Noyes (1976) reports that the drug s an effective, mild asalgesc
producing relaxation, mild mood elevation, appetite stimulation, and a degree of
analgesia. Adverse reactions in 9% of patients included complaints of dizziness,
bluered vision, and impaired thinking. In another letter w0 the editor of

in response 10 the Sallan report (Nbeburg, 1976), it wes

increased paln after smoking and had to atop. In another study of amalgesic and
antitumor potential of the cannabinoids, Harris (1976) reports that delta-9-THC
proved inactive in standard analgesic test procedures on rats and mice at doses

The action of delta-9-THC on the inhibition of tumor growths is also
repocted.  Studies by Harris (1976) indicate that mice inoculated with Lewn kg
sdenocarcinoma materials showed reductions of tumor size from 25% to 32%
depending upon the dose and duration of treatment, with subsequent admdnistra-
tions of oral delta-9-THC, delta-3-THC and cannabinol, Friend leukemia virus
growth was aihw iehibited by delta-9-THC, dut L12I0 murine levkemia was not. In
vitro experiments confirmed the animal inhibition of growth, leading the authors to
conclude that certain camnabinoids possoss antinecplastic peoperties by virtue of
their interference with RNA and DNA synthesis. Similar studies and results are
also reported by Musson. In another study by Johnson and Wiersema (1978), delta-
9-THC was found to Inhibit bone marrow leukopoiesis when injected intravencusly
into rats, These results t that certaln typems of lewkemia may also be
responsive 10 terapeutic use of delta-9-THC.
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Babliography
Cancer

[ 8 Allen, Terence, Tetrah inol and Chemotherapy: A Letter to the
Editor. !ﬁ.&ﬁm Vol 294, Ne. 3, January 13,
1976 pp.

A beief letter t0 the editor describes the antiemetic effects of cannabis as
described in the book, t Be You?, by its author and poet, Ted
Rosenthal, who died smoked marijuana when he

mmuﬁm?m.mmmmm

r A Butier, Jool R.; and Regelson, William. Treatment
in an Advanced Cancer tion, The Th M
S Cohen and R.C. Stillman (eds )\ X
313328 (1976

The purposes of this stedy wete 1) to test the acute and chronic
psychological and physio correlates of delta-5-THC on a selectod popudation
of 58 subjects with ki life expectancy to establish dosage and toxicity; and, 2)
1o evaluate the beneficial effects, for exmnple reverse depressive trends and
anoous dehavior, and to determine analgesic, antiemetic, and sppetite-stimulating
elfects, on cancer patients.

The dosage of delta-3-THC spplied by the Natiomal Institute of Mental
Health in 3 mg. capsules was computed sccording 1o mbjects’ weight. Five
tests were routinely administered prioe 2o study and at the end of

each treatment condition,

mmmmmuwrmlmmmm that
dolta-9-THC, when administered as a al tondc™ to medically il patients and
within the context of their specilic al treatments (cancer chemotherapy) acts

as both & midd tranquilizer and ewphoriant, The results of this study also provide
limited evidence that delta-9-THC has a4 bemelicial elfect on the symptoms of
depression, pain, nausea, and vomiting, and show an atterwation of the cachexia in
cancer pationts,

Thirty-seven references are included in this report.

: 8 Harris, Louns S, Analgesic and Antitumor Potential of the Cannabinoids.

R Pt g, 3 o . sl (e
[--% 312 (1976),

The author repocts that delta-3-THC proved Inactive In standard analgesic
peocedures on rats and mice at doses below those that produced severe behavioral
and paychomotor impairments. Results of cross-tolerance teats between morphine




and B-hexabydrocarmabinol are described and give hope that a non-dependence-
producing strong analgesic may emerge from the cannabis field,

Harris also repocts that mice inoculated with Lewis lung adenocarcinoma
materialy showed reductions of tumor size from 23% to 52%, depending upon the
dose and duration of treatment, with subsegquent administrations of oral delta-9-

an
1

THC, delta-B-THC, and cannabinol, but these did mot find such
effect with cannabidiol. Cannabinoids increased time by a ‘:ner
third compared to an increase of about 30% for F

cyclophospham
Jeskernia vires growth was also inhibited by delta-9-THC, but LI2I0 murine
levicemnia was not. vitro experiments confirmed that certain cannabinoids
possess antineoplastic by virtue of their interference with RNA and DNA
synthesis,

Twenty-six references are included In this research paper.

s, Johedon, R.)g and Wiersma, V. Repression of Bone Marrow Lalmpoinn by
Delta-9-Tetrahydrocamnabinol (delta-9-THC)

aw&:m— Vol. 7, E‘E i- m 55?. m”E&E

Delta-3-THC was found to Inhidit bone marrow leukopolesis when injected
intravencusly In the rat,

Reduction of metamyelocytes and an increase of mature lymphocytes was
noted In the THC-treated andmals. No significant dfference in erythropolesis was
noted between contral and THC-treated animals,

These results suggest that certain types of ieukemia may be responsive to
therapeutic use of delta-9-THC,

- 5 m\. AE; Harrs, LS Friedman, MA.; Dewey, W.L; and Carchman,
Amhcashmc Activity of Cannabinolds. { the National Can-
mnm. ol. 35, No, 3, Sopltmber, 1975, po
Lewis lung adenocarcinoma growth was retarded by the oral administration
of delta-9THC, delta-5-THC, and cannadinol (CBN), but not cannabidiol {CBD).
Anisnals treated for 10 comsecutive days with delta-5-THC, beginning the day after
tumor implantation, demonstrated a dose-dependent action of retarded tumor
growih.  Mice treated for 20 consecutive days with delta-8-THC and CBN had
reduced primary tumor size. CHAD showed no inhibitory effect on tumor growth at
1%, 21 or 23 dayr. Delta-9-THC, dalta-3-THC and CBN increased the mean survival
time, whereas CBD &d not.  Delta-9-THC administered orally dally until death in
doses of 39, 100 or 200 did not Increase the lite-spans of mice hosting the
LIZI0 murine leukemia.  Gelta-9-THC administered dally for 10 days
u;mﬂc‘ﬁtly rhbited Friend leckemia ving-induced splenomegaly by 71% at 200
t0 90.2% for actimomycin D, Experiments with bone marrow
and bolned Lewis lung celis Incubated In vitro with delta-9.-THC and deita-3-THC
Ma dose-dependent dabition (80-207%, respectively) of tritiated thymidine
and " C-uridine cptake Into these cells. CTBD was active only = high
concentrations,
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6. Nieburg, Herbert Ay Margolina, Francine; and Seligman, Barbara, Tetra-
hydrocannabiool and Chemotherapy: A Letter 1o the Editor. New England
Journal of Medicing, Vol. 294, Na, 3, Jesuary 13, 1976. pp. 168,

An article by Sallan et al., which described the value of cannabls derivatives
hmthmhwnﬂdmw chamotherapy, peompted this
Jotter of cagtion in resporse. The authors state two of their cancer patients
who had been smoking marijuana for a number of years and who were presently

chemotherapy, experienced increased padn while "hgh™ on the drug and
reached a point where they had %o cease smoking marijusna altogether,

7. Noyes, Russell] Brunk, Fred S3 Avery, Davigy and Carter, Arthur, Psycho-
logic Effects of Oral Delta-9-Tetrahydrocannabinal in Advanced Cancer

Patients. Compeehensive Pyychiatry, Vol 17, Septembder/October 1976. pp.

681685,
The primary purpose of this study wia to compare the analgesic propertios
of THC and codeine. THC was shown 1o be a mild in patients with cancer

pain.  In light of THC's therapeutic potential In and a wariety of other
indications, it became important to identify its side effects in a treatment setting
and establish the Umits of its safety, In a dose of 29 » this was not only
prohibitively sodating, but was severely intaxicating as well. In addition, 9% of the
patients ecxperienced adverse reactions despite the controlled and supportive
environment in which the drug was administered. The |0 mg, dose rarely presented
such problems, however, it was alwo sedating and yiedded complaints of dizziness,
Blurred vision, and impaired thinking. On the positive side, the drug produced
relaxation, mild mood elevation, appetite stissdation and a degree of analgesia,
effects which could prove useful in cancer patients,

s, Salian, Stepheny Zinberg, Normang and Frei, Emil.  Antieesetic Effects of
Delta-#-Tetrahydrocannabinol in Patients Recelving Cancer Chemotherapy

e P R g, 5 g o . Sl
. pp. 329.335.

Oral delta-9-THC was compared with placedo In a controlled, randomized
“double-bling® expecimont, Al pationts were receiving chemotherageutic drugs
KDowWn 10 Cause nauses and vomiting of central origin. Each patient wis 10 serve a8
his own control 1o determine whether THC had an antiemetic elfect. Twenty-two
patients ontered the study, 20 of whom were evaluable. For all patients an
antiemetic effoct was cbaerved in 1§ of 20 THC courses and in nooe of the 22
placebo courses. For patients completing the study, resparse oCOwred in 12 cut of
13 courses of THC and in none of the 1§ courses of placebo. No patients vomited
while experioncing a subjective “high”, Oral THC has antiemetic properties and is
significantly better than a placebo in reducing vomiting caused by chemothera-
peutic agents,
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Vil Anti-bacterial

The antidecterial properties of casnabis have often been mentioned In the
literature pertaining 10 the ancient and folk medicine of various cultures. The
efficacy of cannadis In promoting healing for external afflictiors has been
consistently reported up to the present tisme,

The first systematic investigation of these properties was carrled out In
1957. This work was not followed up until the 1970,

Kabelik, Krejci and Santavy (1960] mwvestigated the active substances of
cannabis from the bacterslogical and chemical viewpoint and from the standpoint
of the eventual applicability of the effective substances in clinical practice, They
found evidence of the bactericide effect of the mbatances upon certaln gram-
positive microorganiyma, including those resistant 1o penicillin, They cite chnical
trials which stand in suppert of the results obtained in vitro, One example of a
clinical trial is recounted below:

v o+ Of great interest was the follow-up of & physician and
pathologist, who was treated with the IRC (biogically active
sbstances) for a severe Infection of the thumb of the right hand, an
injury he sulfered in the dissecting room. The severe condition,
threatening amputation, and the absolute resistance of the microfiora
10 available antiobiotics were overcome by substances from carmabis,

Further work in this area win carried out by van Klingeren and ten Ham
(1976). They tested the antibacterial activity of delta-9-THC and cannabidiol,
They, o0, documented the effectiveness of these abstances against gram positive
MICToOr ganisms,

Since the anti-bacterial effect of cannabis s significantly reduced in the
presence of blood, and serum, it s unlikely that cannabils derivatives will be
used internally, 113 effectiveness as a topical preparation should be
investigated further, particularly noting the ability of the swbstances to inhibit the
growth of penicillin-resistant strains. Kabellk also mentions the results achieved,
though wpublished, toward the possible application of cannabis in veterinary
medicine, particularly a8 a preventive 1o veterinary workers for those discases
which are passed from animals to man,

Bibliography

Anti-bectecisl

1. Kabellk, J,; Krejcl, Z.; and Santavy, F. Cannabis as a Medicament. Bulletin
of Narcotics. pp. 323 July-Sept. (1960)
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A systematic investigation of the mid-Eurcpean flora carried ot in order to
eatablish the presence of antibactecially effective wbatances. A high content of

remarkably active substances found present in Cannabis sativa var, and In
Cannabis sativa has been investigated in ode rom and
chemical viewpoints and from the standpoint of the eventual applicability of the

elfective sbstances In clinical practice, Experimental evidence showed the
bactericide effect of the substances from cassabls in vitro upon the following
gram-positive microorganisme:  Staphylococcus aureus hemolytic, Staphylaceccus
aureus — resistant 10 pendcillin, Streptococcus alpha, Streptococcus beta hemo-
Iytic, Pneumoceoccus, Enterococcus, Corymebacterium diphtheria, Bacilks an-
thracls, Erysipelotheix rhusiopath, A significant antibacterial effect upon the
Mycobacterium tuberculosis in vitro could be observed up to a dilution of 1:130,000.
The gram negative microorganisms proved to be resistant. Blood, plasma and
serum partially inactivate and decrease the amtibacterial effect.

2. van Klingeran and ten Ham, M. Antibackterial Activity of Delta-9-Tetra-
:vy:“ocmw and Camnabidicl. Antonie van Leeuwenhoel. §219-12
i

Both cultures of = lococct and sirepiococci were innoculated with
varying concentrations of de THC and cannadidiol. Findings were that both
substances were bacteriontatic and bactericidal, but were ineffective against gram
negative bacilli. When horse serum was incorporated, the antibacterial effect was
preatly redoced
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therapeutic applicatasn.

There ore sevecal areas In which therapeutic applications of marijuana
appoar to be most promising. In the treatment of glavcoma, Cannabis reduces
imtraccular pressure in either its smoked or oral form. THC is as potent as, and in
some cases, more elfective than antiglavcoma preperations currently avallable, and
a preparation which can be topically spplied is row being investigated., A second
arca where marijoana is showing promise a3 a therapeutic drug Is in the
management of asthmatics, Several studies have shown that THC dilstes the
pulmonary air passages and decreases airway resistance. Asthmatic patients have
responded %o oral, smoked or asrosolized THC with becachodilation, and several
researchers are working on developing an aerosolized THC which eliminates the
lung lrritant properties of the smoked marijuanas and the psychotropic properties of
the oral THC, Administering THC %0 cancer patients olng chemotheragy has
produced sncouraging resudts, THC reduces or eliminates nausea, vomuting and
loms of appetite assoclated with chemotherapy. The standard antiemetic drugs now
avalladle have not been very successful n mmg’nv these adverse side effects
whereas THC has boen most effective in ity action.”"’
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Studies determining the anticonvulsant effects of THC have thus far proven

There are a fow isolated cases where canvabis was used to treat

cplleptic patients, but no clinical research has been done recently on human

subjects. The effectiveness of delta-%-THC a an anti-tumor agent, an anti-

deprassant, & sedative-hypnotic, an analgesic, a gre-anesthetic, an antiobiotic
requires further study,

It s evident that further research must be conducted in the medicinal
propection of marijuans and the drug's effectivensss as a therapeutic lully
omumumuunm-ammmm The following must

be resolved

1) the elements in THC producing undesirable side clfects, such m
psychoactivity and tachycardia, should be removed;

7}  effective and safe forms of sdministration need to be developed in

modes suitable to ity particulsr therapeutic Lion, o.8. 4 topical prepacation
for glaucoma, an secosolized spray for asthva

3 MW& " synthetic form o parent-altered compoands
requires testing for toxicity;’ and,

&) the tlmdmouobcm-hq as a in chronic
Mﬁ.unﬁsmb‘u&emtuw"& »

The National batitute of Drug Abuse (NIDA) promotes and supports research
Iavestigating the therapeutic applications of cannabis. NIDA supplies research
materials to investigators, and funds researchy

cmt.mluhu-mmchmmuuwnlwdwmu
being In Hawail. The task force believes further investigation into the
therapeutic potentials of marijuana is worthwhile and, therefore, recommends the

tollowing:

I«  The Hawall State Legisiature should advocate increased research in the
area of the therapeutic elfects of marijuana. This can be accomplished throughe

a) tinancially supperting such reseaschy ‘

5 removing the social st attached 10 marijusna by educating both the
plic and acientit communities ay to the therapeutic
potentials of marijuanes; and,

c)  informing investigators In the schentific/medical communities of the
relative ease in conducting research uaing mar juana,

4. Stedes have sugpested that marijsana may de wseful as an anti-emetic
o0 an anti-nasuseant drug for patients undergoing chemotheragy foe control of
Carcor, We “"’?.” recommend that immediate investigative research proceed in
this area in Hawai

. aog;m yum:“‘e:mwly rosults in Blindness, the task force further
COCOMMends t persoos ering from glawcoma who are unresponsive to
conventional medications not be prohibited from using marijussa to controd their
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afterdischarge

mwwdm?»ummm.my
ter the stimulus has ceased,

a term used in anatomical nomenclature to designate an
abmond-shaped structure, such as the amygdala of the
beasn

an agent that alleviates pain without causing loas of
conscicusness.
mwmutumwmmm“ma

a substance that destroys bacteria or suppresses their
growth or reproduction,

an agent that stimulates the mood of a depressed
patient.

an agent that prevents or alleviates nauses and vomit-
ng.

an t which inhibits or prevents the development of
{any mew and sboormal growh, fically a
new growth of tisswe in which the growth is uncontral-

led and checking the maturation and
prolifers of malignant cells.
produced by sound

functionally independent,

the busiding wp of a chemical compound in the physio-
logc processes of a lving organism.

an agent that causes expansion of the bumina of the air
passages of the Jungs.

a profound and marked state of comtitutional disorder;
general il health and malnutrition,

chemical derivative of cannabis,

chemical derivative of cannabis,

chemical derivative of cannabis.

the dried flowering tops of hemp plants, aative

§. which contains the euphoric pr ta-one-
JS-trans (delta-9-) and delta-six-)A-trars (delta-3.)

tetrahydrocannabinol, It is classified as 2 hallucino-
gonic and s prepared as bhang, ganja, hashish, and
marijusna.
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corticosterone

derivative
dipheny ivydantoin

epinephrine

Rypnotic
in vitre

miotics

ey oaciondc

peatylentetrazol

photic
placebo

a crystalline stecold found in the adrenal cortex. It

life-maintaining properties in sdremalectom-

animals and several other activities ascrided to the
adronal cortex.

a chemical substance derived from another substance.

a white, odorless powder uwsed as an anti-convalsant in
grand mal epliepsy. Brand name: Dilantin.

a hormone secreted by the adrenal medlla in response
to splanchnic stimulation. It s a potent stisnulator of
the sympathetic nervous system. [t is used pharmaceut-
ically as a sympathomimetic, a cardiac stimalant, &
pressor mbatance, and 0 relax bronchial smooth
muscles,

a drug that acts to prodece sleep.

within a glasg cbservable in a test tube; in an artilicial
environment,

any compound exhibiting, or capable of exhibiting
pomerism (the possession by two or more distinct

of the same molecular formada, each mole-
e possessing the |dentical mamber of atoms of each

element, but in different arrangement).
production of white biood cells or corpuncies.
an anticorwulsant.

sy wbstance produced by metabolism of by a meta.
bolic process.

an agent that causes the pupll to contract.

relating to o marked by myocioous (shocklive contrac-
tions of a portion of a muscle, an entire muscle, o &
group of muscle, restricted to one area of the body or
appearing synchronously or asynchrencusly In several
areas,

white, odorless crystals used a3 a convulsant tic
(a drug which restores health, viger or consc

pertamning to light.

an inactive substance or preparation given to satisly the
patient's symbolic meed for drug therapy, and wed In
controlled studies 10 determine the efficacy of medici-
nal substances,




paychopathology

pulmonary
REM sieep

REM rebound

sedative

tetradydrocanmabinol

Wlerance

uveitis

the pa of mental disorders; the Beanch of
medicine deals with the causes and nature of
mental disease.

angement
of the personality loss of contact with reality, often
with delusions, halbucinations, or [llusions,

exerting an effect wpon the mind capable of modifying
mental activity] usually applied to drugs that alfect the
mental state,

pertaining to the lungs.

the stage of sleep in which dreaming s associated with
mm&mmmu and rapid eye movements
(REM). It ly occurs three to four tienes each night
at Intervals of 30 to 120 minutes, each occurrance
lasting from five minutes to more than an hour, In
adults, about 20% is REM sleep.

the phenomenon in which a subject deprived of REM
sleep for a prolonged period will, on being permitted to
sleep undisturbed, compersate by Maving about &0%
more REM sieep than he normally would,

an agent that allays excitement,

produced by synthesis, the artificlal bullding w of &
chemical compound by the union of I1s elements or from
some other sutable starting materlals,

excessive rapidity in the action of the hoart,

the active principle of camnabls ocourring I two
lsomeric forms:  delta-one-)A-trans (delta-9-) and
deltassin-) A trars (delta-8-) vetrahydrocannabinol, both
comidered paychomimetically active,

the ability to endure without Il effect, urnsaally large
doses of a drug, and to exhidit decreasing effect to
continued use of the same dose of a arug. Drug
tolerance: progressive dminution of susceptibility to
the effects of & drug, resulting from its continued
administration,

inflamenation of the wwea (the irls, cllacy body and
chorold considered together),

.”.




