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CONE, E J , P WELCH AND W R LANGE Clomdme parttally blocks the phvstologw eJJects but not the subjective 
effe~t~ produced by smol~mg martjuana m male human subJects PHARMACOL BIOCHEM BEHAV 29(3) 649-652. 
1988 --Clonldlne. an c~ragomst, was studied in three male human subjects in a multi-dose pdot study m combination with 
smoking marijuana cigarettes Marijuana alone caused increases in responses on subjective effect questlonnmres and 
increased heart rate Pretreatment with single oral doses of clonldlne three hours prior to marijuana induced no changes m 
subjecttve effects prior to smoking marijuana and did not diminish the subjective effects produced by marijuana Clonidme 
&d substantially reduce but did not abohsh the manjuana-mduced nse m heart rate Based on these prehmmary data from 
three subjects, it ~s concluded that clomdme does not have therapeutic value m the chnlcal management of active 
mar0uana abuse 

Clomdme Physiologic effects Subjectwe effects Marijuana Human studies, males 

C L O N I D I N E ,  an a -agomst ,  has become  an accepted  phar- 
macologic  adjunct  in the management  of  oplold withdrawal  
[3, 13, 19, 22], even  though th~s ts not an approved  indica- 
tion The reason for c l o m d m e ' s  e f fec tweness  is not  clear,  
h o w e v e r  it is repor ted  that he rom and o ther  oplo~ds increase 
the densi ty and sensl twlty of  certain az-adrenoceptors  in 
human ad&cts  [9]. C lomdme could potential ly at tenuate 
wi thdrawal  by interact ion at these receptors ,  ra ther  than 
through any interact ion with the mu opmte receptor  
C lomdme  also has been employed  as an adjunct  in treating 
o ther  types  of  dependence ,  including alcohol  [ 1,15], tobacco  
[10], and sedat ive hypnot ic  drugs [12] Its e f fec tweness  m 
at tenuat ing the w~thdrawal symptoms  of  benzodmzepme  de- 
pendence  has been inconsis tent  [11, 17, 21] 

The  potential  eff icacy of  c lomdme as an adjunct  m the 
management  o f  mari juana abuse has not  been invest igated 
When  mari juana is smoked,  t e t rahydrocannabmol  (THC),  
the major  p sychoac twe  componen t ,  is rapidly absorbed 
producing a var ie ty  of  effects,  most  notable being develop-  
ment  of  a pleasant  " h i g h "  or  euphor ia  and tachycardm [ 18] 
These  effects  general ly peak lmmedmte ly  after cessat ion of  
smoking Other  c o m m o n  effects  of  smokmg mar0uana  in- 
clude short - term m e m o r y  loss, p sychomoto r  pe r fo rmance  

impairment ,  conjunct lval  reddening,  and shght changes in 
body temperature  [16] 

Recen t  studies on the acute effects  of  smoking mari juana 
by male human subjects de tec ted  changes in the circulating 
levels  of  cort lsol  and lutenlnizlng hormone  accompanying  
the behavioral  effects  [5] Al though the mechan ism of  action 
o f  mar l juana ' s  influence on the endocr ine  sys tem ~s un- 
known,  ev idence  suggests that  some of the behaviora l  effects  
of  T H C  are mediated through stimulation o f  pituitary ad- 
renocor t lca l  hormone  (ACTH)  secret ion [6] A physiological  
blockade o f  man juana ' s  effects  through an adrenerglc  mech-  
anism is a posslbihty which has not  been explored  Clomdine  
has been shown to inhibit A C T H  secret ion in the dog [8], and 
human [14] and could potentially ameliorate  the reinforcing 
effects o f  T H C  by the inhibition o f  the hypothalamlc-  
pl tmtary-adrenal  axis This study was under taken to deter-  
mine if c lonidme suppresses  subject ive and physiologic ef- 
fects of  mari juana smoking If  so, clonldlne might have po- 
tential use in the chemotherapeu t ic  intervent ion o f  mari juana 
abuse 

METHOD 

An ascending series o f  doses  of  c lomdlne and mar0uana 

1Request for repnnts should be addressed to W Robert Lange, M D , P O Box 5180, Baltimore, MD 21224 
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FIG 1 Mean subjective and physiologic effects of subjects (N=3) dunng test sessions with clomdme (C) or placebo (P) pretreatment at 1 0 
hour (first arrow) and smoking marijuana cigarettes (M J) or placebo cigarettes (P) at 4 0 hours (second arrow) *Indicates mean of two subjects 
at that time point 

were administered to three healthy male volunteers after ob- 
taming informed consent The subjects were free of acute 
and chronic disease as determined by medical history, phys- 
ical examination, laboratory evaluation, and psychometric 
testmg All reported use of maruuana on a dally basis for 
more than l0 years 

The subjects were blinded to test condmons On each day 
the participant consumed two oral tablet preparations con- 
taming clonidlne and/or placebo and smoked two mvestlga- 
tional cigarettes [marijuana (MJ) cigarettes contained 1 3% 
THC, placebo (P) cigarettes contained 0% THC] under the 
following progressive regiment. 

Clonidme 
Day ( m g )  Ctgarettes 

1 00 2P 
2 00 1P, 1MJ 
3 01 1P, 1MJ 
4 02 1P, IMJ 
5 04 lP ,  1MJ 
6 04 2 MJ 

Each subject fasted from midnight to 3 00 p m. of the 
study day. Subjective measures were made at the following 
times 800 a m ,  9"30 a m . ,  1000 a m ,  1100 a m ,  1230 
p m ,  1.00 p m., 1 3 0 p m ,  2 0 0 p m ,  3 . 0 0 p m ,  and 400 
p m Physiologic measures were made at slmdar times Two 

clonldlne/placebo tablets were administered orally at 9 00 
a m and two marijuana/placebo cigarettes were smoked at 
12 00 noon The clonldlne tables (Boehrlnger Ingelheln Ltd ) 
were matched with placebo tablets and the cigarettes were 
research marijuana cigarettes (NIDA Research Technology 
Branch) 

Study parameters which were measured were identical to 
those previously collected for human subjects smoking 
marijuana [5] and included electrocardiographic monitoring, 
vital signs (heart rate, blood pressure, respiration measure- 
ments), and subjective effects (single dose questionnaire, 
Addiction Research Center Inventory (ARCI) subscales, 
Single Dose Questionnaire and Visual Analog Scale) For 
each measure, area under the curve (AUC) calculations were 
made for the test period immediately following clonldme or 
placebo (1 5-3 hr) and for the test period following marijuana 
(4 5-7 hr) 

R E S U L T S  

Subjective Measures 

Subjective measures for the 3 subjects were relatively 
unchanged during the 1 5-3 0 hour penod following 
clonidine prior to smoking marijuana as indicated by the 
AUC15-~ measures in Table 1 After marijuana, elevations 
occurred In measures on Feel Drug, Liking, Sensations, Mar 
15 and VAS on these scales (see Table 1, AUC45-7) Equiv- 
alent increases on these scales occurred with both placebo 
and clonidine (0 1-0.4 mg) pretreatment Increases in sub- 
jectlve response measures occurred immediately after smok- 
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T A B L E  1 

AREA UNDER THE CURVE MEASURES FOR EFFECTS FROM SMOKING MARIJUANA WITH PLACEBO AND 
CLONIDINE PRETREATMENT 

Dose Condition* 

Timer 
Effect (HR) P,P P, IMJ 0 1C, 1MJ 0 2C, 1MJ 0 4C, 1MJ 0 4C, 2MJ 

Feel Drug 1 5-3 0 83 (0 44) 0 (0) 0 50 (0 5) 0 67 (0 08) 0 58 (0 08) 0 83 (0 22) 
45 -7  092  (058) 322 (0 17) 35  (0) 342 (008) 333 (017) 308 (022) 

Liking 1 5-3 1 08 (042) 0 (0) 108 (1 08) 050  (029) 0 17 (0 17) 0 17 (017) 
4 5-7 1 83 (1 01) 7 08 (2 11) 7 42 (3 33) 7 17 (3 30) 8 33 (2 35) 8 83 (2 62) 

Sensations 1 5-3 2 25 (0 63) 1 33 (0 73) 2 00 (1 04) 2 92 (0 82) 3 00 (1 18) 3 50 (1 13) 
4 5-7 3 00 (1 30) 8 67 (2 67) 9 00 (1 76) 11 83 (2 54) 12 25 (2 24) 14 16 (2 51) 

Mar 15 1 5-3 4 00 (1 94) 2 25 (1 15) 3 33 (1 88) 2 08 (0 79) 6 67 (3 67) 4 58 (1 58) 
4 5-7 7 17 (4 19) 16 41 (4 95) 24 91(14 25) 22 58(10 86) 25 83(12 89) 20 00 (7 89) 

PCAG 1 5-3 6 58 (2 17) 6 25 (1 81) 7 25 (2 13) 7 08 (2 31) 7 25 (2 41) 6 42 (1 12) 
4 5-7 12 33 (4 13) 11 25 (3 13) 14 08 (4 23) 17 58 (5 78) 14 91 (5 39) 17 16 (3 34) 

LSD 1 5-3 3 75 (0 88) 4 08 (0 65) 3 67 (0 93) 4 25 (0 90) 5 17 (1 23) 3 58 (0 65) 
4 5 - 7  1000 (1 81) 1400 (425) 1325 (454) 11 91 (358) 11 33 (3 18) 1025 (383) 

MBG 1 5-3 3 92 (2 02) 2 83 (2 13) 3 50 (2 57) 3 50 (2 78) 4 58 (2 92) 3 75 (2 92) 
4 5-7 8 67 (6 66) 14 91 (7 45) 18 50 (9 27) 18 25 (9 79) 16 50 (9 32) 15 50(10 29) 

VAS 1 5-3 942  (691) 0 (0) 633 (633) - 1  58 (740) 11 66(3922) 1570(1601) 
4 5-7 3 00 (3 00) 108 70(46 83) 98 83(50 79) 63 50(38 14) 109 7 (57 42) 105 20(54 87) 

Pulse 1 5-3 120 10 (1 04) 114 00 (1 17) 114 50 (5 53) 115 60 (2 00) 111 70 (5 51) 108 60 (6 84) 
4 5-7 279 10(10 04) 355 00(33 71) 307 80(12 13) 287 60 (6 02) 266 40(12 44) 282 00(22 81) 

Systolic BP 1 5-3 182 80 (7 15) 174 10 (5 21) 167 90(15 97) 170 10 (8 97) 165 80 (9 67) 161 40 (5 92) 
4 5-7 439 40(17 51) 439 50(27 80) 396 80(34 04) 384 10(19 27) 368 00(20 91) 347 50(10 59) 

Dmstohc BP 1 5-3 106 50 (4 04) 96 50 (1 59) 94 41 (7 31) 95 41 (3 71) 95 16 (2 31) 94 66 (7 29) 
4 5-7 253 5 (4 68) 233 00(15 48) 220 90(13 39) 212 70 (4 63) 202 70 (4 75) 192 50 (6 11) 

Respiration 1 5-3 28 33 (0 17) 28 50 (0 76) 27 33 (1 48) 27 66 (1 17) 27 83 (1 17) 26 50 (0 29) 
45 -7  6700 (0) 70 66 (2 03) 675 (076) 66 66 (067) 6400 (076) 64 83 (142) 

*Mean area under the curve (AUC) -+S E M measures for three male subjects who received placebo (P) or cionldme pretreatment 
and smoked one marijuana c~garette (1MJ) or two marijuana ogarettes (2MJ) 

tTlmes after start of test session used for calculation of AUC Clomdme was administered at 9 00 a m and marijuana was 
administered at 12 00 noon 

lng mar i Juana  (Fig 1A and  C) and  genera l ly  r e m a i n e d  ele- 
va t ed  o v e r  the  r e m a i n d e r  of  the  tes t  sess ion,  1 e ,  4 hours  
fo l lowing mar i j uana  

Physlologtc Measures 

Fol lowing  c lonld lne  p r e t r e a t m e n t  bu t  p r io r  to smok ing  
mar i juana ,  m e a s u r e s  of  pulse  ra te ,  r e sp i ra t ion  and  dias tol ic  
b lood  p re s su re  r e m a i n e d  re la t ive ly  u n c h a n g e d  whi le  systol ic  
b lood  p re s su re  was  d imin i shed  by  app rox ima te ly  15 m m H g  
at  the  h ighes t  dose  (0.4 mg) of  c lon ld lne  (See Table  1 and  Fig 
1B and  D) Fol lowing  m a r i j u a n a  (0 4 mg c lon ld lne  p re t rea t -  
men t ) ,  sys tol ic  b lood  p re s su re  r e m a i n e d  d e p r e s s e d  by  ap- 
p r o x i m a t e l y  15 m m H g  t h r o u g h o u t  the  r e m a i n d e r  o f  the  tes t  
sess ion .  Dias tol ic  b lood  p re s su re  and  resp i ra t ion  were  
shght ly  d e p r e s s e d  

Fo l lowing  mar i j uana  wi th  p l acebo  p r e t r e a t m e n t ,  pulse  
ra te  i nc reased  f rom a con t ro l  m e a n ± S  E M of  78±3  to a 
m a x i m u m  ra te  i m m e d m t e l y  a f te r  smoking  o f  123_+21 U n d e r  
these  cond i t ions ,  o t h e r  phys io logic  measu re s ,  1 e ,  respi ra-  
t ion,  systol ic  and  d las tohc  b lood  p res su re ,  r e m a i n e d  rela- 

t Ively u n c h a n g e d  W h e n  m a r i j u a n a  was  p r e c e d e d  by  increas -  
ing doses  of  c lonldlne ,  g raded  d e c r e m e n t s  were  o b s e r v e d  in 
pulse  ra te  Increases  i nduced  by  mar i j uana  Wi th  a 0.4 mg 
p r e t r e a t m e n t  dose  of  c lonld ine ,  pulse  ra te  rose f rom a m e a n  
o f  70___3 p n o r  to mar i j uana  to a m a x i m u m  of  89___10 af te r  
smok ing  mar i j uana  This  d e c r e m e n t  in pulse  ra te  wi th  
c lon ld ine  p r e t r e a t m e n t  also was  re f lec ted  by  a 25% drop  in 
A U C  for  the  per iod  4 .5-7  h r  for  1 mar iJuana  c igare t te  wi th  a 
0 4 mg c lonld lne  p r e t r e a t m e n t  c o m p a r e d  to p l acebo  pre-  
t r e a t m e n t  W h e n  the  dose  of  mar i j uana  was  inc reased  to 2 
c igare t tes  (wi th  0 4 mg  c lonld lne  p r e t r ea tmen t ) ,  b o t h  pulse  
ra te  and  A U C 4  ~-7 m e a s u r e s  were  inc reased  o v e r  m e a s u r e s  
a f te r  1 o g a r e t t e  (with 0 4 mg c lonld ine  p r e t r ea tmen t ) .  

DISCUSSION 

The  poten t ia l  use  of  c lon ld lne  as a pha rmaco log ic  ad junc t  
in the  cl inical  m a n a g e m e n t  of  mar i j uana  abuse  was  sugges ted  
f rom o b s e r v a t i o n s  tha t  c lon id lne  supp re s se s  basa l  levels  of  
A C T H  and cor t isol  in dog  [8] and  h u m a n  [14] and  t o b a c c o  
c igare t te  i nduced  re lease  of  A C T H  and  cor t i so l  in h u m a n s  
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[4] Smoking mari juana c igaret tes  also p roduced  release o f  
cor t lsol  [5] p resumably  through release o f  A C T H  If the ac- 
t ions o f  mari juana were  media ted  through st imulat ion of  
A C T H  re lease ,  c lonldlne might  serve to block subject ive  
and/or  physiologic  effects  In the p resen t  s tudy,  c lomdine  
p r e t r ea tmen t  faded to block or  reduce  any of  the mari juana 
induced  increases  in subject ive  measures  but did serve  to 
partial ly block the ch rono t roph lc  effects  o f  mari juana The 
charac ter i s t ic  robus t  increase  in hear t  rate which  occur red  
fol lowing smoking mari juana was  markedly  r educed  by pre- 
t r ea tmen t  with a 0 4 mg oral dose  of  clonidlne (Fig IB), but 
was  not  comple te ly  abol i shed  By increasing the number  of  
mari juana c igare t tes  smoked  to two,  the effect  o f  clonidlne 
p r e t r ea tmen t  on hear t  rate was  fur ther  reduced  

The failure o f  c lonldlne  to block the subject ive effects  o f  
mar i juana  suggests  e i ther  that  clonldine IS ineffect ive at 
blocking the re lease  of  A C T H  or that  those  effects  are not  
primarily media ted  th rough  the release of  this ho rmo n e  Re- 
cent  repor t s  have  sugges ted  that  the c lomdine- lnduced  drop  
In basal  cort lsol  levels were  actually a result  o f  diurnal varla- 

t ion and were  not  drug induced [7,20] Fur ther  control led 
s tudies  of  the effects  of  clonidlne on A C T H  release in hu- 
mans  are needed  to resolve this issue 

Al though there  were  no indicat ions that  clonldlne would 
be useful in direct  in tervent ion  with subjects  act ively abusing 
mari juana,  there  may be o the r  indicat ions for use of  
clonidlne m combina t ion  with mari juana or t e t rahydrocan-  
nablnol  der ivat ives  Clonidine should serve to lower  blood 
p ressure  and hear t  rate in hyper tens ive  cance r  subjects  who 
are undergoing c h e m o t h e r a p y  and are receiving marijuana 
therapeut ical ly  as an ant~emetic In addit ion,  clonldine has 
utility for t r ea tment  of  mania,  anxiety and pamc disorders  
[2], effects  which could serve  as addit ional  beneficial  prop- 
er t ies  in the potent ial  therapeut ic  util ization o f  a 
c lonldine/mari juana combina t ion  
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