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Effects of s o m e  C o m p o n e n t s  of Cannabis sativa 
tigrina 

The  purpose  of th i s  no te  is to  p re sen t  a s imple  biological  
m e t h o d  of ana lys i s  of t he  tox ic  effects of t he  subs t ances  
be long ing  to t he  series of cannab ino ids .  This  would  be 
useful  because,  t e t r a h y d r o c a n n a b i n o l s  (THC) be ing  
inso luble  in water ,  su i t ab le  c o n c e n t r a t i o n s  are d i f f icul t  to  
achieve.  B u t  we know f rom exper ience  t h a t  r egene r a t i ng  
pieces of p l a n a r i a n  worms  are ab le  to  a b s o r b  inso luble  
subs t ances  depos i t ed  on  t h e  base  of t he  vessels in wh ich  
t h e y  are cu l tured .  W e  no ted  this ,  for ins tance ,  in  t he  
cases of t h a l i d o m i d e  a n d - o f  p - c h l o r o p h e n y l a l a n i n e L  
W i t h  t h i s  new m e t h o d  we s tud ied  t he  t ox i c i t y  of 
A" ( or AS)-THC-A 1 (orAg)-THC and  cannab i d i o l  (CBD). 

Some a u t h o r s  2, a sugges ted  t h a t  T H C  affects  t h e  m e t a -  
bo l i sm of se ro ton ine  (5HT)  a n d  t h a t  i t  shows some 
s t r u c t u r a l  analogies  w i t h  i nh ib i t o r s  of th i s  I l eu rohormone  
such  as LSD 4. One of. us has  a l r e ady  shown  t h a t  5 HT,  
or a ve ry  closely r e l a t ed  subs tance ,  p lays  a n  essen t ia l  
role in  t h e  process  of r e g e n e r a t i o n  in t he  p l a n a r i a n s  
Dugesia tigrina a n d  Dugesia gonocephala 1,~. 5 H T  a n d  
ce r t a in  of i t s  p recursors  h a v e  a p r o m o t i n g  effect  ill 
r egenera t ion ,  whi le  n u m e r o u s  subs t ances  w i t h  indole  
nuc leus  h a v e  an  i n h i b i t i n g  one a t  low c o n c e n t r a t i o n s  (of 
the  order  of .~r 10-6). 

W e  t h o u g h t  i t  would  be of i n t e r e s t  to  s t u d y  t he  effects  
of A1-THC, A6-THC, CBD, and  a n  e x t r a c t  of Cannabis, on 
t he  r egene ra t i on  of Dugesia tigrina a n d  to t e s t  t he  pro-  
t e c t i v e  effect  of 5 H T  on t he  t r e a t e d  animals .  

Material and method. Dugesia tigrina is well  k n o w n  for 
i t s  fac i l i ty  of r egene r a t i on  a f t e r  t he  loss of a p a r t  of t he  
body.  The  surgical  e x p e r i m e n t s  m a y  be  car r ied  ou t  wi th-  
ou t  special  p r ecau t i ons  in connec t ion  w i t h  s ter i l i ty .  The  
ope ra t i on  consis ts  of c u t t i n g  a po r t i on  of t he  an t e r i o r  p a r t  
of t he  a m m a l .  The  i so la ted  piece forms a new head  and  a 
new ta i l  w i t h i n  a few days.  The  tes t s  for  t he  d iagnosis  are  
t he  n u m b e r  of an ima l s  pe r  p o p u l a t i o n  wh ich  hea l  15-20 h 
a f t e r  t h e  opera t ion ,  t he  n u m b e r  of dead  a n i m a l s  2 days  
a f t e r  t he  b e g i n n i n g  of t he  t r e a t m e n t ,  a n d  t h e  speed of t he  
r egene ra t i on  of t he  eyes in  t he  l iv ing  ones (in th i s  l as t  case 
d iagnoses  are pe r fo rmed  4 or 5 days  a f t e r  t he  b e g i n n i n g  of 
t he  e x p e r i m e n t  and,  if necessary,  eve ry  day  for a week). 
The  tes t s  are e a s y t o  observe,  even  t he  de t ec t i on  of t he  
eyes is easy  because  t h e y  are p i g m e n t e d ,  on  t h e  4 th  day  
t h e y  re semble  smal l  d a r k  r o u n d  spots  and  t he  fol lowing 
day  t h e y  r e semble  2 commas .  I t  is possible  to  work  on a 
g rea t  n u m b e r  of p l ana r i ans .  W e  car r ied  ou t  3 series of 
e x p e r i m e n t s  us ing  3 x 20 pieces for each  c o n c e n t r a t i o n  of 
t he  s u b s t a n c e  to  be  t e s t ed  a n d  for t he  controls .  

Fo r  d e t e r m i n i n g  THC,  t h e  vessels are p r e p a r e d  in t h e  
fol lowing m a n n e r :  t he  s u b s t a n c e  is d issolved in ch lo ro fo rm 
a n d  1 ml  of t he  so lu t ion  is p laced  in  a P e t r i  d i sh  of 10 cm 
d iamete r .  Care m u s t  be  t a k e n  to  e v a p o r a t e  t he  so lven t  
even ly  over  t h e  surface  of the  base  of t he  dish. Af te r  
evapo ra t i on ,  50 m l  w a t e r  are  added  a n d  t h e  pieces of 
p l a n e r i a n  depos i t ed  the re in .  The  cu l tu re  is c o n t i n u e d  for 
3 days  a t  a b o u t  23~ E a c h  day,  t he  dead  are c o u n t e d  
a n d  removed .  On t he  3rd day,  t he  p l a n a r i a n s  are p laced  
in  b a t h s  of f resh water ,  I f  necessary,  t h e y  are f ixed for  
h is to logical  e x a m i n a t i o n .  

Results. W h e n  us ing  t h e  t e s t  for m o r t a l i t y ,  i t  was 
possible  to  e s t ab l i sh  t he  curves  for t he  t ox i c i t y  of A6-THC, 
zP-THC a n d  CBD. F igure  i ind ica tes  t h a t  t he  t h r e sho lds  of 
t o x i c i t y  were a b o u t  t h e  same  in t he  3 cases:  b e t w e e n  0.02 
a n d  0.06 m g  of subs t ances  pe r  100 m l  w a t e r  (6 • 10 -~ M).  
W i t h  CBD, we n o t e d  v a r i a t i o n s  of a c t i v i t y  which  are due 
to i ts  d e g r a d a t i o n  in t h e  ch lo ro fo rm so lu t ion  w i t h  t ime.  

For  t e s t i ng  t he  biological  m e t h o d  we used a 10% 
p e t r o l e u m  e the r  e x t r a c t  of res in  f rom Cannabis. The  , 
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c o n c e n t r a t i o n  of T H C  was 1 m g  per  ml  as d e t e r m i n e d  b y  
chemica l  ana lys i s  6. The  e x t r a c t  was d i lu ted  w i t h  chloro-  
fo rm to  give va r ious  c o n c e n t r a t i o n s  f rom 1/10 to 1/1000. A t  
t h e  c o n c e n t r a t i o n  co r re spond ing  to 0.01 m g  accord ing  to 
t he  chemica l  analysis ,  t he re  were 42% dea ths ,  a h igher  
p e r c e n t a g e  t h a n  t h a t  co r re spond ing  to t he  t ox i c i t y  cu rve  
(Figure  1). Fo r  th i s  reason,  t he  f ina l  e x p e r i m e n t  was m a d e  
b y  compar i son  w i t h  con t ro l  so lu t ions  of k n o w n  concen t ra -  
t ions  of THC. These  were 1 . 6 •  3 X10-TM and  
16 • 10-~M. The  curves  of t o x i c i t y  as a f unc t i on  of t i m e  
(Figure 2) show t h a t  t he  so lu t ions  of e x t r a c t  c o n t a i n i n g  
6 X 10-7M to  3 X 10-7M h a d  a s l igh t ly  g rea te r  effect  t h a n  
t he  co r r e spond ing  con t ro l  so lu t ions  and  t he  resu l t s  of t he  
ana lys i s  i nd i ca t ed  t h a t  t he  e x t r a c t  c o n t a i n e d  a b o u t  
1.25 m g  pe r  1 ml.  The  excess of 0.25 m a y  be  due  to t he  
presence  of subs t ances  s imi la r  in s t r u c t u r e  to  T H C  such  as 
CBD in t he  ex t rac t .  T h i s  also c o n t a i n e d  f a t t y  acids and  
ch lo rophy l l  7. 

W i t h  t he  same  t e s t  we s tud ied  t he  p r o t e c t i v e  ac t ion  of 
5 H T  aga ins t  A6-THC, AI-THC a n d  CBD. 

A6-THC : 3 e x p e r i m e n t s  were car r ied  out .  In  t he  first ,  t h e  
con t ro l  was a so lu t ion  of T H C  6 • 10-~M and  t he  t e s t  for 
p r o t e c t i o n  was m a d e  b y  t he  a d d i t i o n  of 6 • 10-TM 5 H T  to 
th i s  so lut ion.  A 3rd group  of a n i m a l s  was  t r e a t e d  w i t h  a 
m i x t u r e  where  t he  a m o u n t  of 5 H T  was 12 • 10-7M. In  
th i s  l as t  case, p r o t e c t i o n  was ach ieved  (Figure 3). In  the  
2nd expe r imen t ,  t he  a m o u n t  of T H C  was s l igh t ly  increas-  
ed. The  con t ro l  so lu t ion  c o n t a i n e d  9 • 10-TM. Fo r  pro tec-  
t ion,  9 • 10-~M 5 H T  was added  (Figure  3b).  I n  t he  3rd 
expe r imen t ,  t h e  so lu t ion  of T H C  c o n t a i n e d  15 • 10-TM. 
This  was  more  tox ic  t h a n  t he  two o the r  so lu t ions  and  we 
d id  no t  o b t a i n  p r o t e c t i o n  b y  a d d i n g  an  a m o u n t  equa l  to  
or g rea te r  t h a n  16 • 10-7M (Figure 3, c)). 

I t  shou ld  be no t ed  t h a t  t he  a d d i t i o n  of r e l a t i ve ly  large 
a m o u n t s  of 5HT,  far  f rom p r o t e c t i n g  t h e  organism,  
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Fig. 1. Toxicity curve for ZIe-THC, zJ1-THC, CBD : ordinate, toxicity 
as percentage of mortality; abscissa, concentration in M of THC. All 
the controls were in good health. 
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Fig. 2. Biological determination of THC in Cannabis extract. The con- 
trol solutions (--) were made with synthetic THC; dilutions of ex- 
tract (---). 
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Fig. 4. Effect of CBD on the regeneration of the eyes as function of 
the concentration and protection by addition of 5HT. Ordinate: 
toxicity as percentage of animals without eye. Abscissa: concentra- 
tion of the substances. 
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Fig. 3. Protective effect by the addition of 5 HI" to the solution of 
THC. a) curve A: THC = 6•  curve B: THC = 6•  
and 5 HT 6 • 10-7M; curve C : THC = 6 X 10-TM and 5 HT 12.10-TM : 
in this last case there is protection by serotonine (5HT). b) curve A: 
T H C = 9 •  curve B: T H C =  9•  plus 5HT 
9•  curve C: THC = 9•  plus 5HT = 4 ,5•  
curve D : 5 HT = 4,5 • 10-6M. The serotonine at 9 • 10-~M protected 
the animal against THC, at the higher dose it increased its toxicity. 
c) curve A: THC = 16 x 10-TM. curves B and C: THC = 16 • 10-~M 
plus 5HT, respectively, 3 x 10 6M and 4,5 • 10-6M; there was no pro- 
tection against this dose of the poison. On the contrary, the 'high' do- 
ses of 5HT increased the toxicity as in experiment B, group C. 

i n c r e a s e d  t h e  t o x i c  e f f ec t s  of  t h e  s u b s t a n c e  ( F i g u r e  3, b) ,  
c u r v e  C). W e  h a d  a l r e a d y  o b s e r v e d  t h i s  p h e n o m e n o n  on  
s e v e r a l  o c c a s i o n s ,  e.g.  i n  t h e  ca se  of r e s e r p i n e .  A t  t h e  
c o n c e n t r a t i o n s  u s e d  in  t h e  p r e s e n t  s t u d y ,  5 H T  w a s  n o t  
i t se l f  t o x i c  ( F i g u r e  3, b),  c u r v e  D) .  I t  is, t h e r e f o r e ,  t h e  
c o m b i n e d  a c t i o n  of  t h e  2 s u b s t a n c e s  w h i c h  is c o n c e r n e d .  

z P - T H C :  t h e  a d d i t i o n  of  6 x 1 0 - ~ M  of  5 H T  h a d  a p r o -  
t e c t i v e  e f f ec t  a g a i n s t  t h e  e q u a l  dose  of A t - T H C ,  b u t  t h e r e  
w a s  no  p r o t e c t i o n  w h e n  u s i n g  h i g h e r  d o s e s  of  t h e s e  
s u b s t a n c e s .  

C B D  : 5 H T  h a d  a h i g h  p r o t e c t i v e  e f f ec t  a g a i n s t  C B D  a t  
c o n c e n t r a t i o n s  of  6 X 1 0 - T M  a n d  16 • 10 -~M.  

T h e  a n i m a l s  w h i c h  we re  n o t  k i l l ed  b y  t h e  t r e a t m e n t  
w i t h  T H C  or  C B D  h a d  a l o n g e r  t i m e  of h e a l i n g  a n d  of  
r e g e n e r a t i o n .  A s  s h o w n  b y  F i g u r e  4, t h e  a d d i t i o n  of  5 H T  
p r o t e c t e d  t h e  t r e a t e d  a n i m a l s .  

Conclusion. T h e  b i o l o g i c a l  m e t h o d  d e s c r i b e d  a b o v e  is  
i n t e r e s t i n g  for  d e t e r m i n i n g  t h e  a c t i v i t y  of  t h e  c o m p o n e n t s  
of  Cannabis.  I t  e n a b l e s  t h e  d e t e r m i n a t i o n  of v e r y  s m a l l  
a m o u n t  of  T H C  a n d  C B D .  W e  w e r e  a l so  a b l e  t o  o b s e r v e  
a n  e f f ec t  of  s o m e  c o m p o n e n t s  of  Cannabis  sativa o n  t h e  
m e t a b o l i s m  of s e r o t o n i n .  I t  wi l l  b e  pos s ib l e ,  w i t h  t h i s  
m e t h o d ,  to  e x t e n d  t h i s  s t u d y  to  s e c o n d a r y  c o m p o n e n t s  of  
Cannabis w h o s e  p h y s i o l o g i c a l  e f f ec t s  a r e  s t i l l  n o t  we l l  
k n o w n  s, 9. 

REsumd. U n e  m 6 t h o d e  s i m p l e  d ' a n a l y s e  b i o l o g i q u e  de s  
e f f e t s  t o x i q u e s  de s  s u b s t a n c e s  de  l a  s6r ie  de s  c a n n a b i n o i d e s  
e s t  p r 6 s e n t 6 e .  A v e c  c e t t e  m 6 t h o d e ,  il  e s t  m o n t r 6  q u e  les 
t e t r a h y d r o c a n n a b i n o l s  z l l  e t  A6  a i n s i  q u e  le c a n n a b i d i o l  
a g i s s e n t  s u r  le m 6 t a b o l i s m e  de  l a  s 6 r o t o n i n e .  
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