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t ion  : K = -0 ,  00037 C-0,0174 oh  son t  repr6sent6s  : l ' i ndex  
p h a g o c y t a i r e :  K, la dose de c a r b a r y l  admin i s t r6e :  C, la 
p e n t e  de la d ro i te :  -0 ,00037 4- 0,00006, l ' i ndex  phago-  
cy ta i r e  lorsque l ' a d m i n i s t r a t i o n  de c a r b a r y l  est  nu l le :  
-0 ,0174  • 0,0003. L ' 6 t u d e  s t a t i s t i que  de la p e n t e  de ce t te  
d ro i te  ( test  de t) m o n t r e  que  la v a r i a t i o n  de l ' i ndex  phago-  
cy ta i r e  est  fonc t ion  de la dose de c a r b a r y l  admin i s t r~e  
(t = 6; p < 0,001). La  c o m p a r a i s o n  des va r i ances  en t r e  les 
doses de c a r b a r y l  e t  de la v a r i a n c e  to t a l e  des donn6es  
m o n t r e  que  la dro i te  de r6gression es t  b ien  l in6aire (F : 
0 ,65<F~5 ~ 5%).  Ainsi,  dans  nos  cond i t ions  exp~r imen-  
tales,  il y a une  re l a t ion  l in6aire  en t re  la dose de c a r b a r y l  
admin i s t r6e  et  l ' i n h i b i t i o n  de la phagocy tose  observ~e 1 h 
apr~s t r a i t e m e n t .  Le c a r b a r y l  semble  donc  avoi r  u n  i m p a c t  
sur  les cellules du S R E  e t  n o t a m m e n t  sur  les cellules de 
Kiipffer  du  toie r e sponsab les  ~t elles seules de 8 0 - 9 0 %  de 
l ' 6pu ra t i on  sanguine  du  ca rbone  col loidal  s. Cet te  dimi-  
n u t i o n  progress ive  de la phagocy tose  en fonc t ion  de la 
dose admin i s t r6e  laisse supposer  que le ca rbary l ,  s u b s t a n c e  
an t icho l ines t~ras ique ,  p o u r r a i t  ~tre responsab le  de l ' inh i -  
b i t i o n  de s6rine es t6rases  p o u v a n t  jouer  u n  r61e dans  les 
processus  m e m b r a n a i r e s  a c c o m p a g n a n t  la phagocy tose  4. 
Ce r6su l t a t  p e u t  ~tre r a p p r o c h 6  de l ' i nh ib i t i on  de la phago-  
cy tose  des globules  rouges  p a r  des leucocytes  en  pr6sence 
d ' i n h i b i t e u r s  de la s6rine est6rase 3 off l ' i n t ens i t6  de l ' inh i -  

b i t i on  es t  6ga lement  fonc t ion  de la dose. La  d i m i n u t i o n  
progress ive  de la v i tesse  de phagocy to se  du  ca rbone  col- 
loidal  p o u r r a i t  ~tre 6ga lemen t  le r6 su l t a t  d ' u n e  comp6-  
t i t i on  c ro i s san te  en t r e  les pa r t i cu les  de c a r b a r y l  qu  e nous  
a v o n s  admin i s t r6es  en  f ine suspens ion  e t  le c a rbone  col- 
loidal. Un  te l  m6can i sme  a ~t6 m o n t r 6  lorsque le ca rbone  
colloidal  e t  une  a u t r e  s u b s t a n c e  pa r t i cu la i r e  se t r o u v e n t  
en comp6 t i t i on  p o u r  les si tes m e m b r a n a i r e s  des macro-  
phages  9. Des 6 tudes  p lus  appro fond ies  se ra ien t  n6cessaires 
p o u r  ~lucider la cause  de ce t te  i n h i b i t i o n  et  les m6can ismes  
m e m b r a n a i r e s  r~gissant  la phagocy tose .  C o n n a i s s a n t  l ' im-  
p o r t a n c e  de la fonc t ion  p h a g o c y t a i r e  des mac rophages  du  
S R E  darts la d6fense de l ' o rgan isme,  il se ra i t  en  effet  im- 
p o r t a n t  de pr6ciser  ces fairs  s u r t o u t  l o r squ ' on  sa i t  que  le 
ca rbary l ,  p r6sen t  d a n s  l ' e n v i r o n n e m e n t ,  p e u t  ~tre ab-  
sorb6 en t a n t  que  r6sidu dans  les a l imen t s  ou ~tre en  con- 
t a c t  c u t a n 6  accidente110. 
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Summary. R e p e a t e d  oral  a d m i n i s t r a t i o n  of c a n n a b i s  e x t r a c t  as well  as s y n t h e t i c  AD- te t r ahydrocannab ino l  to  ma le  r a t s  
p roduced  Signif icant  changes  in excre t ion  of androgen ic  s te ro ids  a n d  the i r  m e t a b o l i t e s  as de t ec t ab l e  in b lood and  urine.  
Cannab i s  e x t r a c t s  were found  to  be s ign i f i can t ly  more  ac t ive  t h a n  t he  m i x t u r e s  c o n t a i n i n g  same  a m o u n t s  of s y n t h e t i c  
c annab ino ids .  

There  have been  conf l i c t ing  r epo r t s  3-5 on  c a n n a b i s  af- 
fec t ing  t he  n o r m a l  r e p r o d u c t i v e  ab i l i ty  of h u m a n  males.  
S tudies  w i t h  rodents ,  us ing  g rea te r  a m o u n t s  of c a n n a b i s  
resin or s y n t h e t i c  A g - t e t r a h y d r o c a n n a b i n o l  (THC), h a v e  
p r e sen t ed  a more  conclus ive  ev idence  for r educed  copu-  
l a t o r y  b e h a v i o r  e, 7 g r o w t h  inh ib i t i on  s, 9 a n d  a r e t a r d e d  
d e v e l o p m e n t  of testes,  s emina l  vesicles, a n d  p r o s t a t e  s, 10,11 
S ign i f ican t  a c c u m u l a t i o n  of t he  r ad ioac t ive  T H C  in r a t  
t e s tes  ha s  also been  n o t e d  12, Since t he  ' demascu l in i z ing  
fac tor '  of c a n n a b i s  does  n o t  a p p e a r  to  h a v e  d i rec t ly  an  
es t rogenic  a c t i v i t y  n ,  a com p l ex  m e c h a n i s m  of a l te red  
s te ro ida l  pa thWays  appea r s  to  be  involved .  De ta i l ed  bio-  
chemica l  s tud ies  can  p o t e n t i a l l y  e luc ida te  t he  consequences  
of a d m i n i s t r a t i o n  of t he  drug.  D u r i n g  t he  course of such  
s tud ies  13, we h a v e  obse rved  t h a t  t he  a l t e r a t i o n  in t he  ex- 
c re t ion  of s te ro ids  is s ign i f i can t ly  d i f fe ren t  for c a n n a b i s  
e x t r a c t s  as c o m p a r e d  to  s y n t h e t i c  THC.  Such  differences 
were obse rved  w i t h  b o t h  u r i n a r y  and  p l a s m a  steroids.  
Materials and methods. Male W i s t a r  r a t s  (100-200 days  old) 
weighing  300-450 g were ora l ly  a d m i n i s t e r e d  for 7 days  
e i the r  t he  e x t r a c t  of Mex ican  c a n n a b i s  or s y n t h e t i c  THC 
(doses co r re spond ing  up  to 50 m g / k g  of THC) us ing  pro-  
py lene  glycol as t h e  vehicle,  w i t h  cont ro l s  g iven  vehicle  
only.  All  d rugs  were o b t a i n e d  f rom t he  N a t i o n a l  I n s t i t u t e  
on Drug  Abuse ,  Rockvi l le ,  Mary land .  T he  an i m a l s  were 
f i rs t  a l lowed to acc l imate  t h e m s e l v e s  in t he  m e t a b o l i s m  
cages for 3 days.  As a rule,  4 an ima l s  were used in each  

expe r imen t ,  b u t  the  descr ibed  e x p e r i m e n t s  were r epea t ed  
a t  leas t  3 t imes  w i t h  qu i te  r ep roduc ib le  results .  Ur ine  
samples  were col lected ( to ta l  of 11 da i ly  collections) over  
d ry  ice a n d  k e p t  f rozen un t i l  ana lyzed .  Venous  b lood  
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(typically,  5 ml) was collected f rom the  tail, using E D T A  
as an an t icoagulan t .  Animals  were bled a t  t he  end  of t h e  
7th d a y  (bleeding cons i s t en t ly  done at  the  end of day t i me  
period,  a t  20.00, to  minimize  dai ly  f luc tua t ion  in ho rmo n e  
levels), and urine was no t  collected dur ing  a 24-h-period 
following blood collection. 
Ur ina ry  s teroids were isolated by  a combina t ion  of the  
procedures  of H o m i n g  and Horn ing  14 and Luyten15 and  
the  profiles of the i r  volat i le  der iva t ives  recorded by  high-  
resolut ion gas c h r o m a t o g r a p h y  using a 20 m • 0.28 ram, 
ID, glass capi l lary co lumn coated  wi th  GE SE-30 silicone 
gum s t a t i ona ry  phase.  P l a sma  steroids were isolated and  
ana lyzed  by  the  gas -ch romatograph ic  m e t h o d  developed 
in our l abora tory  ~6. The i den t i t y  of s tud ied  compounds  
was verif ied by  means  of a combined  gas c h r o m a t o g r a p h /  
mass  spec t romete r  (Hewle t t -Packa rd  Model 5980 A) and 
t h r o u g h  ch roma tograph ic  re ten t ion  of au then t i c  samples.  
Tes tos te rone  was de t e rmined  by  means  of electron cap tu re  
de tec to r  as its m e t h o x i m e - h e p t a f l u o r o b u t y r y l  der ivat ive .  
Results and discussion. The normal  concen t ra t ions  of 
t e s tos t e rone  in ra t  p l a sma  were found to be 452 •  ng/  
100 ml (an average of 11 de terminat ions) .  The values are 
s o m e w h a t  h igher  t h a n  those  ob ta ined  for male  ra ts  by  
means  of a r ad io immunoassay  procedure  and  repor ted  by  
G u p t a  et  al.~L Whereas  t es tos te rone  was una l te red  by  
THC admin i s t r a t i on  excep t  for the  re la t ive ly  high dose 

Testosterone levels in marijuana treated rats 
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level ~ 1 SD 
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5 mg/kg THC 

10 mg/kg THC 
25 nlg]kg THC 
50 mg/kg THC 
5 mg/kg THC in cannabis extract 

10 mg/kg THC in cannabis extract 
10 mg/kg THC+7.8 mg/kg CBD+ 
3.4 mg]kg CBN 
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Excretion of zJl~-androstenol due to the treatment of rats with the 
drug. [] control; �9 10 ing/kg THC; �9 5 mg/kg THC in the cannabis 
extract; �9 10 mg/kg THC in the cannabis extract. 

of 50 mg/kg,  the  ra ts  given a l ready  5 mg/kg  of the  can-  
nabis  ex t r ac t  showed s ignif icant  (99.9% confidence using 
t -d is t r ibut ion)  decrease of t e s tos te rone  concent ra t ion .  A 
mix tu re  of t he  main  syn the t i c  cannab ino ids  (THC, 
10.0 mg/kg ; cannab ino l  (CBN), 3.4 mg/kg;  and cannabid io l  
(CBD), 7.8 mg/kg  in a single d o s e ) b l e n d e d  to  s imula te  the  
cannab ino id  co n t en t  of tile used cannab is  ex t r ac t  failed 
to  produce  any  subs tan t i a l  decrease of tes tos terone .  
One of the  major  u r ina ry  s tero ids  t h a t  was ident i f ied  
t h ro u g h  its mass  spec t rum and ch roma tog raph ic  r e t en t ion  
as Al~-androstene-3/~-ol, showed marked  dose-response re- 
la ted  e levat ion in ra ts  given THC. However ,  th is  e levat ion 
is even more  p ronounced  af ter  the  dai ly  admin i s t r a t ion  
of cannabis  ex t r ac t  (figure). I t  should be no ted  t h a t  tes to-  
s terone  can be considered a l ikely precursor  of th is  steroid.  
In  a similar fashion, a 3fold increase of andros taned io l  
concen t ra t ion  over  the  contro l  was found following the  
admin i s t r a t i on  of cannabis  as con t r a s t ed  by  app rox ima te ly  
1.5 t imes  increase due to syn the t i c  THC. According to  
Matsui  et  al. is, 5~-androstene-3fl,  17/~-diol is the  major  
me tabo l i t e  of t e s tos te rone  sulfate found  in male ra t  bile. 
Again, none of the  observed differences could be a t t r i b u t e d  
to t he  o ther  ma jor  cannabinoids .  E leva t ion  of u r inary  
andros te rone  (from ap p ro x i ma t e l y  10 for controls  to 80 txg/ 
24 h) for THC- t r ea t ed  and cannab i s - t r ea t ed  ra ts  was no t  
s ignif icant ly  different .  Also, a t race  a m o u n t  of et iochol-  
anolone t h a t  is ad jacen t  to the  andros te rone  ch roma to -  
graphic  peak  d ropped  below its de tec t ion  l imit  af ter  the  
t r e a t m e n t  of ra ts  wi th  bo th  THC and  cannabis  ex t rac t .  
Al though  the  analyses  of p l a s ma  con juga ted  steroids fol- 
lowing a compl ica ted  ex t rac t ion  and  f rac t iona t ion  
scheme16 have  to be considered less accura te  t h a n  those  
of ur inary  s teroids,  marked ly  increased A16-androstenol 
monosul fa te  and andros taned io i  disulfate  were cons i s ten t ly  
observed;  again, th is  effect  was more  p ronounced  in can-  
nab i s - t r ea t ed  as compared  to T H C - t r e a t e d  rats.  
Al though the  mechan i sm of drug in ter ference  wi th  the  
normal  gonadal  and adrena l  me tabo l i sm has ye t  to be in- 
ves t iga ted  in detail ,  the  p resen ted  resul ts  s t rongly  indi-  
cate  t h a t  the  act ions of syn the t i c  THC and cannabis  resin 
are no t  synonymous .  Whereas  th is  m a y  no t  be ha rd  to  
unde r s t and  in view of the  m a n y  h i the r to  unident i f ied  
cannab i s  cons t i tuen t s ,  i t  should be cau t ioned  t h a t  ma jo r i t y  
of re la ted  endocrinological  s tudies  are usually pe r fo rmed  
wi th  syn the t i c  THC prepara t ions .  Since the  remain ing  
ma jo r  cannab ino ids  of t he  used e x t r a c t  were no t  found  
responsible  for the  enhanced  effects,  o ther  cannabis  con- 
s t i t uen t s  m u s t  be considered.  Our p re l iminary  s tudies  have  
also ruled out  olivetol  t h a t  was previous ly  found act ive  as 
an inhibi tor  of p ros tag land in  syn the t a se  1~. 
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