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Analgesic Effect of Delta-9-Tetrahydrocannabinol

AUSSELL NOYES, JR.. M.D., S. FRED BRUNK, M.D. DAYID A. BARAM, M.D., aad

RUDE prepavralious of cannabis sativa

were recommended for a variety of
painful conditions toward the end of the
19th century.t® As analgesics they were
regavded as especially effective in condi-
tions huving a large functional or psychic
contribution to the pain such as migraine,
dysmenorrhes, and the pain of terminal
illness. Yet they proved no match for the
potent and rapid acting uvarveotics and
coentnally lost fuvor because their effects
were milder aud less predictable. In con-
tast ta the .narcotics, however, their
taxicity was ubserved to be low, their dis-
turbanee of vegetative funetions tiniwal,
and their patentind for addiction prae-
tieally nonesistent, Recent identification
and synthesis of  delta-9-tetrabydroesn-
nabinel  (THC), e psychoaetive in-
eredient af cannabis, has made systematic
sdmiutstration of the compound possible
andd has rewakened interest in its thera-
feutic potentialds?

This preliminary iuvestigation was de-
signed to denwonstrate an analgesic effect
of arally adainistered THC in patients
suffering from cancer pain. Its specifie
prpose was the ddeutification of a dosage
runge within which the drug might re
licve pain without at the same time pro-
ducing disturhing toxic efteets. Plucebo
and randamly allocated, graded doses of

From the Departments of Paycliatry and Ia-
ternal Medicine, University of Jouws College of
Medicineg, Towz City, Towa 522420 This study wus
aupported by Graat RR-39 from the General
Clinfenl Nesenreh Centers Prograw Division of
Reésearch  licsourees, National  laostitutes af
{lealth, U.S.P.H.8.

Feteyury-Maurch, 1973

fows City, lowa

ARTHUR CANTER, £4.D.

TIIC were admiuistered to hospitalized
cancer patients who volunteered for &
trigl of this medication.

Materials and Methods

Ten cooperative subjects, eight wamen
and two men, were selected for participa-
tion in this study from among advanced
cancce patients being followed at the
University of Iowa Hospital. These pa-
tients, having a mean age of 5l years
and a2 mean weight of 62 kg, reported
continuous pain of moderate severity that
was attributable to their disease. Five pa-
tients suffered from carcinoma of the
breast, two from malignant lywmphowma,
one from curcinoma of the cervix, ouc
from carcinoma of the colon, and one
trom lymphoepithelioma. Patients receiv-
ing large daoses of narcoties were ex-
cluded from the study ulthough seven had
received mcthadone as part of their
regular analgesic regimen. All were ad-
mitted to the University of Jowa Clinical
Rescarch Center where they were main-
tained on their usual aualgesic program,
EBach was informed that, while on the
study, he would receive varied doses af
the active ingredient in marvijuana. Euch
was further advised that doses would not
he of equal strength and that the objec-
tive of the study was to determine which
were the most effective in relieving pain.
[nformed consent was obtained in writ-
ing from all patients.

Regular analgesics were withlield after
4:00 a.sr, and test medications weve ud-
ministered oucs daily at approximately
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5:30 ant, 1 hour after eating. On suc-
cessive days, placebo and 5, 10, 15, end
20 my TLHC, all identical in appeavance,
woere administered double blind iu & ran-
Jom sequence.® A full-time registered
uurse assigned to the study administered
test medications and interviewed subjects
hoarly regurding the severity of pain and
the extent of velief experienced. The
categaries of slight, moderate, and severo
pain all represented sobjective judgments
on the part of the patients at the time
of being interviewed. The nurse’s observa-
Liohs, including evident or reported side
cffecls, were recorded on @ paiu chart de-
signed for that purposc.®? This observer
also administered an 11-item subjective
effeets (uestionuaire hourly end a side
cftects inventory at the end of each G-
hour ohservation period. The subjective
offects guestionnaire consisted of the fol-
lowing seven-point scales: sleepy-awake,
enorgetic-fatigued, sad-happy, quict-rest-
less, sociable-unsociable, dreamy-cleat-
headed, calm-uncasy, alert—dull, worried-
peaceful, time slowed-time speeded up,
and wouble thinking-thinking  clearly.
1ourly vecordings of blood pressure and
beart and vespivation rates were  also
made.

Howly ratings of the severity of pain
(0=alsent, 1=mild, 2=mwmaderate, aud
3:-severe) wero used to arrive at hourly
pain reduction scores. These scores were
obtained by subtracting the hourly rat-
ings from that recorded prior to the
drag’s administration. I7, for example,
severe paiu was reported before the drug
was given, then wmild pain 3 hours after-
ward would be ussigned a reduction scurc
of two. Paiu relicf scares were recorded
as folows: Ownaue, 1=slight, 2:=2maod-
erite, 3=a lat, 4= complete, The sum of
hourly pain reduetion or relief seores for
a2 given G-hour observation peviod (total

* Dediz-d-tetrahvdracunabinel in  capsules con-
tuining a se;ume oil vehicla was obtained from
the National lustiture of Mealal Healdh.
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reduction or relief scores) were wsed as a
basis for statistical analysis. Hourly
scores on the subjective cffects question-
naire were assigned to the number of_
poiuts a subject moved away from & pre-
drug reference on 4 particular scale.

Results

Table I shows mean total pain reduc-
tion and relief scores for placebo and
THC. Application of Edward’s method of
trend ansalysis of variance revealed a sig-
nificant trend toward progressive relicf
of pain with incrensing doses of the drug
(£<0.001).* Since 2 comparisen of paiu
relief scores between adjacent dose levdls
yielded no significant differences, scores
for combined low dose levels (3 and 10
mg) were compared with scores fur com-
bined high dose lev s (156 and 20 mg).

Here, 2 significant difterence in the ex-
pected  dircetion of greater pain relic ¢
with high dases of TLLC was detmonstrated
(£<0.025, paired ohservation method).
Due to the small number of paticnts and
the variability hetween them, turther st
tistical analysis of these data did nat
scem  appropriatc. Mean hourly relict
scares for placebo and 10, 13, and 20
wg THC are plotted in Fig. L. They show
that the analgesic effeet of THC developud
grudually and was prolonged. \While the

TABLE I

Total Pain Reduction and Relief Scores
Following Oral THA

Qeores (mean =S.F.)

'uin Pain

Dase reduction relic
laccho 0.9 +. 0.0 248 = 0.61
THC, 5 my 26053 LI+095
TIC, 10 mg (4 =042 14008
TIICE, 15 mg 3.6 =083 5.6—0.54

TIC, 20 wmg 16 +046 10.8 ¢ 114
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Fiy. 1. Mean (2= standard error) honely pain
relief in ten pationts followiny the wdmininlrg-
tiu of THC,

peatk effeet oceurred at 3 hours fallow-
ing 10 and 15 myg, it did not dv\'(-lop
until 3 lowrs following a Cose of 20 my.
" A sceond peak observable at § hours uftey
drug administration may have beon the
result of THC's mobilization from the
wall bladder and reabsorption following
fosd  ingestion,! One patient with a
Iviphoepithelioma experienced no pain
relief Trom THC at any dose. She dif-
ferad from the others in huving pain that
was  sharply  localized, questionubly 1e-
lated to her discase, and unresponsive to
other analgesic medications. Mive patients
reecived  substantial relief  (totul  relief
scores of greater than 6) from 15 mg and
seven, from a dose of 20 my.

Table 10 shows the frequeney with
which commonly experienced side effects
wore repatted by the ten patients in this
stdy. Patients veeeiving 20 g THC
were heavily sedated and even at 15 mg
veported  considerable  drowsiness.  This
sedative effect was also upparent from

Eelrway-March, 1975

responses on the subjective cffects ques-
tionnaire. Table III shows total 6-hour
change scoves for three scales revealing
a progressive reduction in arousal pro-
duced by the drug. Also shown in -Table
IIl is cvideuce of progressive mental
clouding that made its appearance at 5
mg and becume marked at 20 mg.

Other questionnaire scales showed no
change. Euphovia was infrequently re-
ported and was grossly evident in only
two patients following the 15- and 20-mg
doses. Oune of these was the only patient
in the scries giving a history of ari-
juana use. Several others reparted minor
elevations of mood when specific inquiry
regarding such charges was made.

Both heart rate and bLlood pressure de-
creased following 13- and 20-ing doses of
TITC. The mean (= standard error)
hourly decline in heart rate was 2.3%
1.93 beats per minute following 15 mg
and 3.9 1.4 beats per minute following
20 wg. The mean hourly fall in blood
pressure over the G-hour observation was
11/7:148/1.31 mm g atter 15 mg and
5711727139 wmum ILlg following 20 mg.
No change in respivation rate was nb-
served.

Discussion

This peeliminary trigl of THC wu a
limited number of patients hax deman-
strated an analgesic effect of the deug.
Attenipts to establish its potency relative
to standurd analgesics of mild te maod-
erate strength such as aspirin and codeine
uppear warranted and are eunrrently in
pragress. In a dose of 20 mg, the drug
is highly scdating and, consequently, of
limited value for most patients. Doses of
5 aud 10 mg, which shawed a trend
toward pain relief greater than placebo,
might or might nat maintain their superi-
ority in trials involving lavge numbers of
patients.

In the setting of this explvement, TIIC
demonstrated sedating c¢ffects in contrase
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TABLE II
Side Effects After Oral THO

20 15 g 10 wg 5 mg ..
Nide effect THC THC THC THC Plarebo
1. Drowisiacss 10 7 3 7 3
2. Slarred speech 8 8 4 4+ 2
3. Blurred vision 7 7 3 2 0
4. Mental clouding 6 7 + S 2
5. Dizziness 6 4 4 2 1
6. Headache 4 3 5 S 2
7. Increased appetite 1 H] 3 2 0
8. Ataxis 3 7 3 3 3
9. Dreumingss s 6 3 4 3
10. Disconnected thought 5 1 2 2 0
11, Nambres§ 4 S e 1 0
12, Euploria 3 1 i 0 0
13. Visaal hallucinations 3 o 1 4] q
14. Tinnitus 0 2 i (] 1}
TABLE IOI

Subjective Effects After Oral THC

Heau total deviations frow predrug refercncd jeiutx

on wiles
5 mg 10 mg 15 wye 40 1y
Effect Placeba TG TluC THC THue
Sedution
1. sleepy-awake +-68.3 --dd S X -G8 -9
2. fatigued-energetic +1.08 ~21 ~3a —06.9 -7.0
4. dull-glert +4.9 — ) —-3.2 .-8.7 ~B.7
Mecutal clouding
4. dresmy—clearheaded +049 —~2.4 —3.6 --8.1 — 118
a. trouble thiokiug~thioking
clearly +22 —3.3 —3.3 6.7 -6.7

to the stimulating ones commonly as-
sociated with its social use.}? In place of
heiglitened perception, numbness and pain
reduction aceurred; in place of euphoris
and enhanced sociability, = dreamy social
withihrawal developed. Associated with
the latter, a fall in heavt rate and bleod
pressure oceurred in contrast to the in-
ercase in pulse which is typically re-

{42

ported 1 Paticats in this study were ex-
posid to little stimulation, were relatively
ill, and were, for the most part, socially
isolated. These circumstances may well
Liave bicen determiinants of the drug's de-
pressant effects.

Finally, the preliminary data reported
here suggoest that an association exists bu-
tween the pain reduction caused by THC
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and the reduction in arousal and atten-
tion produced by this drug. On the other
hand, the veduction in pain appears to be
independent of the compound's euphoric
and antiunxiety effects. Attempts to cor-
relate physiclogic measures of arousal
and psychological assessments of atten-
tion with pain relief may provide clues
to an undenstanding of the drug's mecha-
nism of aralgesic action.?

Summary

A prcliminary trial of oral delta-9-
tetruhydrocannsgbinol  (THC)  demon-
strated an analgesic effect of the drug in
patients experiencing caneer pain, Pla-
ceho and 5, 10, 15, and 20 mg THC were
acdministered double Llind to ten patients.
Pain relief significantly superior to pla-
«cho was demonstrated at high dose levels
(15 and 20 mg). At these levels, substan-
tial sedation und mental clouding were re-
ported. ~
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