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MENDELSON, J. H., J. ELLINGBOE AND N. K. MELLO. Acute effects of  natural and synthetic cannabis compounds 
on prolactin levels in human males. PHARMACOL BIOCHEM BEHAV 20(1) 103-106, 1984.--Plasma prolactin levels 
were determined in 23 adult males prior to and following administration of b~'-tetrahydrocannabinol (THC) (17.5 mg orally), 
a synthetic cannabis compound, Nabilone (2 mg orally), a 1-g marihuana cigarette containing 1.83% THC, smoked under 
controlled conditions and placebo capsules and cigarettes for each of the active cannabis compounds. In order to control 
for possible influence of previous cannabis use history on prolactin response, three groups of subjects were studied-- 
regular (daily) marihuana users, intermittent (weekly) marihuana users, and occasional (monthly) marihuana users. Each 
subject served as his own control for each drug condition. Double blind studies were conducted on a residential research 
ward. All baseline prolactin values were within the normal range for healthy adult males. There were no statistically 
significant differences in plasma prolactin levels among the three subject groups prior to administration ofTHC, Nabilone, 
marihuana or their respective placebos. There were no statistically significant changes in prolactin levels following TCH, 
Nabilone or marihuana smoking. Only placebo administration to regular and occasional marihuana users was followed by a 
significant increase in plasma prolactin levels. These findings indicate that acute administration of cannabis compounds, 
either orally or via smoking, does not significantly affect plasma prolactin levels in adult human males. 

Prolactin Cannabis Marihuana Nabilone N'-THC 

IT has been consistently shown that A,- Bromley et al. [3] attempted to determine if THC suppres- 
tetrahydrocannabinol (THC) significantly affects prolactin sion ofprolactin levels during the post-partum period in mice 
levels in male and female rodents. An increase in serum might be due to a THC inhibition of the prolactin surge in- 
prolactin levels was observed in male rats 24 hours following duced by suckling. A general THC disruption of  maternal 
four consecutive daily intraperitoneal THC injections [5]. behavior, however, precluded attempts to obtain an unam- 
Administration of a single acute dose of THC to intact male biguous answer to this question. Tyrey and Hughes [21] were 
rats [11,12], female rats [4] and ovariectomized rats [7] able to devise a urethane anesthesia procedure to circumvent 
produced a significant suppression of plasma prolactin more general disruption of  nursing behavior induced by THC 
levels. Hughes and Tyrey [8] found that an intravenous in- and were able to demonstrate a significant THC inhibition of 
jection of THC (4 mg/kg) delayed the initiation of the noctur- suckling induced prolactin secretion. 
nal prolactin surge induced experimentally by electrical Studies carried out with male and female rhesus monkey 
stimulation of the cervix for about I hour but did not affect [1] have shown that THC produced a significant, but rela- 
the amplitude and overall duration of the prolactin surge, tively brief, suppression of plasma prolactin levels. An aver- 
When THC was administered in dosage of 1 mg/kg on a age 84% decrease in plasma prolactin levels for both male 
consecutive hourly basis during the period when prolactin and female rhesus monkeys was observed 30 to 180 min 
levels normally increase in the female rat, the magnitude of following administration of THC. Asch et al. [1] studied the 
prolactin surge was significantly depressed [8]. site of THC inhibition on prolactin secretion by administer- 

A possible adverse consequence of THC inhibition of ing thyrotropin releasing hormone (TRH), which directly 
prolactin secretion was studied by Borgen et al. [2], who stimulates the release of  prolactin from the pituitary. Admin- 
observed high levels of post-natal mortality in rat pups born istration of TRH 30 min following THC injection completely 
to mothers who had been chronically treated with THC dur- reversed THC suppression of prolactin levels. Asch et al. [ 1] 
ing pregnancy. Borgen et al. [2] concluded that high post- concluded that THC inhibition of prolactin secretion is 
natal mortality of rat pups occurred because of inadequate primarily due to the effects of the drug at a hypothalamic 
maternal lactation. Similar findings of adverse effects of level. 
perinatal THC exposure have been reported in mice [6,20]. In contrast to these studies with experimental animals, 
Raine et al. [18] observed a delay in increments in plasma two studies in human males have not revealed any significant 
prolactin levels during the post-partum period in mice who acute effects of cannabis compounds on plasma prolactin 
had been chronically treated with THC during pregnancy, levels. Kolodny et al. [10] found no significant changes in 
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prolactin levels in males following marihuana smoking. Observations of smoking behavior suggested that subjects 
Lemberger et al. [14] did not observe any significant altera- actually inhaled only 1/3 of the total pyrolyzed material in any 
tions in serum prolactin levels in males following parenteral cigarette or approximately 6.1 mg THC. 
administration of THC in studies carried out under double 
blind conditions. Sequence of Procedures 

The purpose of the present study was to determine more Each subject served as his own control over five con- 
precisely if the type of cannabis compound (natural vs. syn- secutive days. On days I through 4, subjects remained on the 
thetic), route of administration (oral ingestion vs. smoking) research ward from 1800 hr each evening until 0700 hr the 
or past history of cannabis use influenced plasma prolactin following morning when they could leave to attend usual 
levels following acute administration of these drugs under school or job activities. Each subject provided a urine sam- 
double blind conditions, pie for drug screening when he reported to the laboratory 

METHOD each evening. All samples were negative for the presence of 
Subjects psychoactive drugs. 

On three of the four drug days subjects received only one 
Twenty-four healthy adult males were recruited through dose of an active drug (Nabilone capsule, THC capsule, or 

newspaper advertisements and provided informed consent marihuana cigarette). In addition, subjects received two 
for participation in the study. All subjects selected were in placebos to control for two different routes of administration 
good health according to medical and mental status exam- (oral or smoking). On one study day, subjects received no 
inations; electrocardiograms and blood and urine laboratory active drug but were given three placebos (marihuana 
screening tests were normal. No subject reported use of placebo cigarette, Nabilone placebo, and THC placebo). 
drugs other than marihuana and none had a past history of Drugs and placebos were administered according to a 4x4 
drug dependence, alcohol abuse or alcohol dependence. Latin square design to control for sequence effects. 

Subjects were divided into three groups of eight on the Questionnaire instruments were administered to assess 
basis of their reported frequency of marihuana use. Regular the type and quality of subjective drug effects and included a 
users were subjects who smoked 1-3 marihuana cigarettes Profile of Mood States (POMS) and a ~'High" scale to assess 
per day and had maintained this pattern of marihuana use for subjects' levels of intoxication. On the fifth study day, each 
at least one year. Eight subjects with a mean age of 26.8 yr subject's drug preference was assessed in an operant work- 
(range 23-30 yr) and a mean weight of 163.8 pounds (range contingent choice procedure. The questionnaire and operant 
140-216 pounds) were regular marihuana users. Intermittent performance data will be reported separately. 
users smoked 1-3 marihuana cigarettes pet" week and had Blood samples (10 ml) for prolactin analysis were ob- 
maintained this pattern of marihuana use for at least one tained at 1800 hr (1.5 hr prior to drug or placebo administra- 
year. Eight subjects with a mean age of 25.3 yr (range 22-30 tion) and at 2230 hr (3 hr after drug or placebo capsule admin- 
yr) and a mean weight of 158.6 pounds (range 131-181 istration and 2 hr following marihuana or placebo cigarette 
pounds) were intermittent marihuana users. Occasional smoking). Statistical analysis of these data was carried out 
users smoked 1-3 marihuana cigarettes per month and had with paired t tests for related samples. 
maintained this pattern of marihuana use for at least one 
year. Eight subjects with a mean age of 24.4 yr (range 22-28 Prolactin Radioimmtmoassay 
yr) and a mean weight of 164.1 pounds (range 133-192 Plasma prolactin concentrations were determined by a 
pounds) were occasional users. Final data are reported on 23 double antibody radioimmunoassay similar to that described 
subjects; one subject (an intermittent user) left the study by Midgley [16] for gonadotropins. Anti-prolactin serum was 
after the first experimental day. obtained from the National Institute of Arthritis, Metabolism 

and Digestive Diseases, National Pituitary Agency, Univer- 
Drugs sity of Maryland School of Medicine. The First International 

The effects of six compounds were studied: Nabilone (2 Reference Preparation (75/504) was obtained from the Na- 
mg oral dose); Nabilone placebo; a l-g marihuana cigarette tional Biological Standards Board, National Institute for 
containing 1.83% THC; a standardized placebo cigarette; Biological Standards and Control, London. Goat anti-rabbit 
oral THC (17.5 mg) and oral THC placebo capsules. These gamma globulin (GARGG) was purchased from Calbiochem, 
drugs were administered under double blind and double La Jolla, CA. Radioiodinated human prolactin was supplied 
dummy conditions to control for two routes of administra- by Cambridge Medical Diagnostics, Billerica, MA. All re- 
tion; e.g., cigarettes and oral capsules. Marihuana and sults are expressed as ng/ml 1st IRP, 75/504 (1 mIU=30.8 
placebo cigarettes were provided by the National Institute ng). The assay sensitivity was 3 ng/ml. Intra- and interassay 
on Drug Abuse. coefficients of variation were 6.5% and 15.7%, respectively. 

The dose of Nabilone (2 mg) selected for study was based All samples from an individual subject were analyzed in the 
on the clinically effective dose [13]. A slightly larger dose of same assay. 
Nabilone (2.5 mg) would probably induce postural hypoten- RESULTS 
sion and place subjects at unnecessary risk for an adverse 
drug side effect. The oral doses of Ag-THC (17.5 mg) and Table 1 presents plasma prolactin levels (ng/ml) for reg- 
Nabilone (2 mg) are the currently utilized and recommended ular, intermittent, and occasional marihuana smokers follow- 
clinical doses of these drugs as antiemetics for use as ad- ing placebo, THC, marihuana and Nabilone administration. 
juncts to cancer chemotherapy [13]. lsbell and associates [9] All plasma prolactin levels prior to and following adminis- 
have shown that the potency of THC after smoking (as de- tration of THC, marihuana, and Nabilone are within the 
termined from changes in peak pulse rate) is approximately normal basal values for healthy adult males. The average 
2.6 times that after oral ingestion. The marihuana cigarettes prolactin level for normal adult males determined in our lab- 
used in the study contained 1.83% THC in each l-g cigarette, oratory is 6.5-+2.4 ng/ml (range: 2-16 ng/ml). 
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T A B L E  1 

PLASMA PROLACTIN (ng/ml) (MEAN -- S.E.) 

Placebo THC M arihuana N abilone 

Subjects Pre Post Pre Post Pre Post Pre Post 

Regular 7.4 + 2.6 13.7 _+ 4.9* 6.6 ÷ 2.3 5.6 + 2.0 7.1 ± 2.5 6.7 +_ 2.4 6.9 + 2.4 7.1 + 2.5 
U sets 
N=8 

Intermittent 6.7 ± 2.5 7.8 _+ 2.3 5.8 ± 2.2 5.4 _+ 2.1 5.6 + 2.1 5.9 + 2.2 6.0 ± 2.1 6.9 + 2.4 
U sets 
N 7 

Occasional 7.6 + 2.7 10.1 ± 3.6* 7.1 + 2.7 4.5 ± 1.7 5.5 +_ 2.0 7.3 + 2.6 7.3 ± 2.8 6.4 _+ 2.4 
Users 
N - 8  

*Different from pre value p<0.05. 

There  were  no statistically significant increases or  de- the intermittent  and occasional  users,  it is possible that 
creases  in plasma prolactin levels fol lowing T H C ,  marihuana tolerance to marihuana effects on prolactin secret ion may 
or Nabi lone administrat ion.  A statistically significant in- occur  as a consequence  of  use o f  relatively small amounts  of  
crease  in plasma prolactin levels  (compared with pre-placebo cannabis compounds .  
values) occurred  in regular and occasional  users following Markianos and Stefanis [15] have reported that smoking 
placebo administrat ion.  Intermit tent  users did not have any 1.5 g of  "cannab i s  o i l "  mixed in tobacco produced a small 
statistically significant change in plasma prolactin levels fol- increase in prolactin levels 30 min following smoking. But 
lowing placebo administrat ion.  Al though regular and occa- prolactin levels were  not significantly different from baseline 
sional users had a statistically significant increase in controls  120 min following smoking. The prolactin levels ob- 
prolactin levels fol lowing placebo,  this is probably not served by Markianos and Stefanis [15] were essential ly 
biologically significant since all values were  within the nor- within the same range of  normal basal prolactin levels ob- 
mal range for healthy adult males studied in our laboratory,  served in healthy males.  While it is possible that larger doses 

DISCUSSION of cannabis compounds  than those employed  in this study 
might alter prolactin levels,  acute administrat ion of  larger 

The lack of  concordance  be tween  the pronounced  acute doses  of  smoked marihuana,  T H C ,  or  Nabi lone would likely 
effects  of  cannabis compounds  on prolactin levels in experi-  produce a number  of  adverse  side effects which could indi- 
mental animals and humans can be explained by a number  of  rectly influence prolactin secret ion.  There  were no adverse  
factors.  First,  species differences are undoubtedly  of  pri- side effects following acute administrat ion of  cannabis corn- 
mary importance.  In rodents ,  prolactin serves  not only as the pounds in this study. 
lactogenic tropic hormone  but also has primary luteotropic All groups of  subjects had an increase in prolactin levels 
effects. Cannabis  induced suppression of  prolactin secret ion following placebo administrat ion which achieved statistical 
in rodents is not due to direct inhibition of  pituitary function significance for the regular and occasional  users. It is possi- 
but effects upon central  neuroendocr ine  control  of  the pitui- ble that a stress induced elevat ion of  prolactin occurred fol- 
tary [7]. Therefore ,  differences in cannabis effects upon lowing placebo smoking because the subjects anticipated but 
prolactin secret ion in exper imental  animals,  in contrast  to did not attain a drug-induced change in mood.  It is also 
humans,  may involve species differences in the control  of  possible that the exper imental  procedure  per  se induced a 
prolactin secret ion at suprapituitary sites in the brain, stress response.  Absence  of  change in plasma prolactin 

A second and more pars imonious explanat ion for differ- levels following administrat ion of  T H C ,  marihuana ciga- 
ences  in acute cannabis effects on prolactin secret ion in ex- rettes or  Nabi lone may have been due to a suppression of  
perimental  animals and humans is the dose level of  cannabis stress induced prolactin levels in human males by cannabis 
compounds  which has been adminis tered to the different compounds .  Cannabis compounds  may inhibit or  at tenuate 
species.  In general ,  dose levels of  cannabis compounds  ad- physiological  concomitants  of  human stressors.  This hy- 
ministered to both rodents  and sub-human primates have pothesis  should be explored within the contex t  of  studies 
been significantly greater  than cannabis  dosage ei ther exper-  designed to elucidate the reinforcing propert ies  of  cannabis 
imentally or  self-administered to humans (even when dose use and abuse.  
levels are cor rec ted  for square meters  of  body surface area  
for the different species).  ACKNOWLEDGEMENTS 
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