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of t r y p s i n  to t he  e n z y m e  p r e i n c u b a t e d  w i t h  S-adenosyl -  
m e t h i o n i n e  resu l t s  in  a m a r k e d  decrease  in ser ine sulf- 
h y d r a s e  ac t iv i ty .  As shown  in t he  table ,  t r y p s i n  a n d  
S - a d e n o s y l m e t h i o n i n e  ac t  n o t  synergis t ica l ly ,  whereas  
t he  c o m b i n e d  t r e a t m e n t  w i t h  b o t h  t r y p s i n  a n d  S-adeno-  
s y l m e t h i o n i n e  p r o d u c e d  a smal ler  increase  in ser ine 
su l fhydrase  a c t i v i t y  t h a n  did  t r e a t m e n t  w i t h  t r y p s i n  or 
S - a d e n o s y l m e t h i o n i n e  alone.  I t  is u n d o u p t e d  t h a t  t r y p s i n  
ha s  d i f fe ren t  effects u p o n  con t ro l  e n z y m e  a n d  e n z y m e  
a l t e red  w i t h  S - a d e n o s y l m e t h i o n i n e  or  e th ion ine .  How-  
ever,  t h e  n a t u r e  of t he  i n t e r r e l a t i o n s h i p s  a m o n g  va r ious  
ac t ions  of t r yps in ,  e t h ion ine  and  S -adenosy lme t t i ion ine  
is u n k n o w n .  I t  is now  well  e s t ab l i shed  t h a t  a d m i n i s t r a t i o n  
of e t h i o n i n e  to  r a t s  leads to  a r ap id  syn thes i s  of S-adeno-  
sy l e th ion ine  in t he  l iver  11-14. B o t h  S - a d e n o s y l m e t h i o n i n e  
(SAM) a n d  S -adenosy le th ion ine  (SAE) were  f o u n d  to  
increase  hepa t i c  c y s t a t h i o n i n e  /~-synthetase 4, 6. The  pre-  
s en t  f indings ,  coupled  w i t h  t he  r epo r t s  Cited above ,  sug- 
ges t  t h a t  ac t ion  of e th ion ine  on  ser ine su l fhydrase  is 
m e d i a t e d  b y  S-adenosy le th ion ine .  I t  is obv ious  f rom the  
resu l t s  of t h i s  s t u d y  t h a t  t r y p s i n  a n d  S -adenosy lme th io -  
n ine  (as well  as S -adenosy le th ion ine )  ac t  in a d i f fe ren t  
m a n n e r  to  a c t i v a t e  r a t  l iver  ser ine su l fhydrase .  The  exac t  

m e c h a n i s m  of i n t e r ac t i on  of t r y p s i n  and  S-adenosy l -  
m e t h i o n i n e  or S -adenosy l e th ion ine  is n o t  c lear  as yet .  
Based  on t h e  i n f o r m a t i o n  de r ived  f rom these  expe r imen t s ,  
i t  is p o s t u l a t e d  t h a t  ser ine su l fhydrase  a c t i v a t e d  b y  SAM 
or SAE is more  l iable  for p ro t eo ly t i c  ac t ion  of t ryps in .  
These  d a t a  s u p p o r t  t h e  conc lus ion  t h a t  a c t i v a t i o n  of 
ser ine su l fhydrase  b y  S - a d e n o s y l m e t h i o n i n e  or S-adeno-  
sy l e th ion ine  is due  to  some mod i f i c a t i on  of t h e  e n z y m e  
s t ruc tu re .  
Since t r y p s i n  has  been  s h o w n  to  cause  a n  increase  in 
c y s t a t h i o n i n e  f l - syn the tase  a c t i v i t y  ~, t he  f ind ings  pre-  
sen ted  in th i s  s t u d y  conf i rm the  op in ion  t h a t  cys t a th io -  
n ine  f l - syn the tase  a n d  ser ine su l fhydrase  ac t iv i t i e s  are 
assoc ia ted  w i t h  t he  same  pro te in .  
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Summary. The  q u a n t i t a t i v e  m e t a b o l i s m  of PgF2~ was s tud ied  in d i f fe ren t  ages of ear ly  h u m a n  p l a c e n t a e  in v i t ro .  The  
15 -OH-Pg-dehyd rogenas e  b e c a m e  m i n i m a l  a t  a b o u t  t he  9 th  week. 

I n  t he  las t  10 years ,  i t  was  p r o v e d  t h a t  p r o s t a g l a n d i n s  
t a k e  a n  i m p o r t a n t  p a r t  in  r egu la t i ng  p regnancy .  I t  was  
d e m o n s t r a t e d  b y  K a r i m  a n d  Dev l in  a, K a r i m  a n d  Hil l ier  ~, 
J o u v e n a z  e t  al. 5 and  Keirse  e t  al. 6 t h a t  t he  endogenous  
p r o s t a g l a n d i n s  (E2 a n d  F2a ) s ign i f i can t ly  increase  in t he  
a m n i o t i c  f luid f rom ear ly  p r e g n a n c y  t i l l  t e rm.  Accord ing  
to  W i l l m a n n  e t  alY, t he  m a i n  s i te  of syn thes i s  is t he  
dec idua  and  m y o m e t r i u m .  M e t a b o l i s m  m o s t l y  t akes  place  
in t h e  p l a c e n t a  w h i c h  is v e r y  ac t ive  as r ega rds  15-OH- 
p r o s t a g l a n d i n - d e h y d r o g e n a s e ,  as well  as p r o s t a g l a n d i n  
A is r educ t a se  enzymes  s, 9. C a r m i n a t i  e t  al. 1~ n s tud ied  t he  
q u a n t i t a t i v e  m e t a b o l i s m  of t h e  PgF2a a n d  E 1 a t  va r ious  
s tages  of p r e g n a n c y  in t he  ra t .  Resu l t s  of these  inves t iga -  
t i ons  showed  t h a t  m e t a b o l i s m  b e c a m e  m a x i m a l  b e t w e e n  
days  9 a n d  12 of ges ta t ion .  
I n  our  own  work  we h a v e  s tud ied  15 -OH-pros t ag l and in -  
d e h y d r o g e n a s e  ( 1 5 - O H - P G D H )  a c t i v i t y  in  ea r ly  h u m a n  
p l a c e n t a e  d u r i n g  t he  course of ges ta t ion .  
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Fig. 1. Radiochromatogram demonstrating prostaglandin metabo- 
lism by homogenat of early human placenta. Solvent system, ben- 
zene:dioxan:aeetie acid = 10:10:1; MI, 15-keto-PgF2a ; MII, 15- 
keto-13, 14-dihydro-PgFea. 

Material and methods. 45 p l a c e n t a  t i s sues  were  o b t a i n e d  
f rom i n t e r r u p t i o n  of p regnanc ies  in  h e a l t h y  indiv iduals .  
The  l e n g t h  of p r e g n a n c y  was e s t ab l i shed  f rom t h e  t i m e  
wh ich  e lapsed since t he  f i rs t  d a y  of f ina l  m e n s t r u a t i o n  
u n t i l  t he  i n t e r r u p t i o n .  The  p l a c e n t a  t i ssues  were  qu ick ly  
s e p a r a t e d  a n d  homogen ized  w i t h  4 vo lumes  of ice-cold 
Bi icher  m e d i u m  12 in a P o t t e r - E l v e h j e m  t i ssue  gr inder .  
The  whole  h o m o g e n a t e s  were cen t r i fuged  a t  10,000 •  
a n d  2 m l  of s u p e r n a t a n t  i n c u b a t e d  w i t h  1.25 [xCi 
Ha-PgFea (9.3 Ci/mMol,  New E n g l a n d ,  Nuc lea r  Corp.). 
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The  f ina l  c o n c e n t r a t i o n  of t h e  n o n - r a d i o a c t i v e  PgF2a was 
0.1 ~zMoles N A D  was  app l i ed  as  a co- fac tor  in  4 mMoles  
f ina l  concen t r a t i on .  T he  i n c u b a t i o n  per iod  was 2.5 ra in  a t  
37 ~ u n d e r  aerobic  condi t ions .  The  i n t a c t  PgF2a a n d  t h e  
m e t a b o l i t e s  were d issoc ia ted  b y  t h i n - l a y e r  c h r o m a t o -  
g r aphy ,  and  P a c k a r d  R a d i o c h r o m a t o g r a m  S c a n n e r  was 
app l ied  to  d e t e c t  t h e m  (figure 1). T he  zones co r r e spond ing  
to  PgF2~ a n d  t h e  m e t a b o l i t e s  were  sca rped  a n d  t h e  rad io-  
a c t i v i t y  was  m e a s u r e d  w i t h  a Nuc lea r  Chicaco L iqu id  
Sc in t i l l a t ion  Spec t rome te r .  T he  p r o t e i n  c o n t e n t  of t h e  
i n c u b a t e d  s u b s t a n c e  was d e t e r m i n e d  accord ing  to L o w r y  
e t  al. ~3. M e t a b o l i s m  of PgF2a is expressed  accord ing  to  
C a r m i n a t i  e t  al. ~ as pmoles  of s u b s t r a t e  m e t abo l i z ed  h / m g  
p ro te in .  
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Fig. 2. Quantitative metabolism of PgF2a by human placenta during 
early pregnancy. 

Results and discussion. The  1 5 - O H - P G D H  a c t i v i t y  of t he  
p l a c e n t a  shows a dec l in ing  t e n d e n c y  f rom t h e  5 week  of 
p r e g n a n c y  t i l l  t h e  9 week  w h e n  a m i n i m u m  can  be  
obse rved ,  t h e n  t h e y  rise g r a d u a l l y  as p r e g n a n c y  a d v a n c e s  
(figure 2). P l a c e n t a l  p r o s t a g l a n d i n  m e t a b o l i s m  pe r  m g  
p r o t e i n  was s ign i f i can t ly  lower on week  9 of ge s t a t i on  
(p < 0.01 for week  9 t h e n  all o t h e r  weeks).  
The  e x p e r i m e n t a l  resu l t s  r epo r t ed  here  d e m o n s t r a t e  t h a t  
t k e r e  is a n  i m p o r t a n t  r e l a t i onsh ip  b e t w e e n  t he  s tage  of 
p r e g n a n c y  a n d  t h e  m e t a b o l i s m  of PgFaa in ea r ly  h u m a n  
p l acen t a .  T h a t  t he  p l a c e n t a  could  be  a r ich  source  of 
1 5 - O H - P G D H  was d e m o n s t r a t e d  b y  J a r a b a k  8, a n d  par -  
t i a l  pu r i f i ca t ions  of t h i s  e n z y m e  f rom t e r m  p l a c e n t a l  
t i s sue  h a v e  been  r e p o r t e d  b y  Schlegel  e t  al. ~4. I t  can  be  
sugges ted  t h a t  t h e  h i g h  e n z y m e  ac t iv i t i e s  in  the  p l a c e n t a  
is p a r t  of a m e c h a n i s m  b y  w h i c h  t h e  fe tus  is p r o t e c t e d  
aga in s t  p o t e n t i a l l y  h a r m f u l  effects  of h i g h  c o n c e n t r a t i o n s  
of p ro s t ag l and in s .  The  resu l t s  of our  s tud ies  m a y  ind ica t e  
t h a t  decrease  of 1 5 - O H - P G D H  a c t i v i t y  can  r e su l t  in  t he  
rise in  t h e  endogenous  p r o s t a g l a n d i n  level,  wh ich  m a k e s  
a s p o n t a n e o u s  c o n t r a c t i o n  of t he  u t e r u s  possible.  The  
h i g h e s t  p r o b a b i l i t y  of t h i s  is in  t he  f i r s t  t r i m e s t e r  a b o u t  
t h e  9 week  of t h e  p r e g n a n c y .  
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Isotope  effect studies on the dehydrogenation of A~'-tetrahydrocannabinol in the'rat 
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Summary. I so tope  effect  s tud ies  on  t he  me tabo l i c  d e h y d r o g e n a t i o n  of A l - t e t r a h y d r o c a n n a b i n o l  in r a t s  are descr ibed  and  
i t  is shown  t h a t  th i s  process  is conf ined  to  a v e r y  sho r t  pe r iod  fol lowing i.v. a d m i n i s t r a t i o n .  T h e  impl i ca t ions  of th i s  
f ind ing  are discussed.  

A l t h o u g h  t he  p h a r m a c o l o g i c a l  p o t e n c y  of C a n n a b i s  
s a l i v a  can  be  a t t r i b u t e d  m a i n l y  to i t s  A l - t e t r a h y d r o  - 
c a n n a b i n o l  (A~-THC) c o n t e n t  ~, r ecen t  work  does i nd i ca t e  
t h a t  o t h e r  c a n n a b i n o i d s  such  as c a n n a b i n o l  (CBN) can 
m o d i f y  t h e  effects of t h i s  ac t ive  c o n s t i t u e n t  5. Thus ,  
o b s e r v a t i o n s  t h a t  CBN acce lera tes  c learance  of A1-THC 
f rom the  b lood  6 a n d  is also a r ap id ly  fo rmed  m e t a b o l i t e  
of A1-THC 7, suggests  t h a t  t h e  m e t a b o l i c  p r o d u c t i o n  of 
CBN m a y  be  i n v o l v e d  w i t h  processes  i m p o r t a n t  to  
c a n n a b i s  i n tox ica t ion .  

~ 2  OH O ~  

/I 1 -THC CBN 

Since b lood  levels  of me tabo l i ca l l y  p r o d u c e d  CBN ~ are 
of l i t t l e  he lp  in fol lowing i t s  a c t u a l  p r o d u c t i o n  i t  was  
dec ided  to  m o n i t o r  t h e  m e t a b o l i s m  of A1-THC b y  ut i l i -  
s a t ion  of t h e  i so tope  effect.  I f  t r i t i u m  is s u b s t i t u t e d  for  
t h e  C(3) p r o t o n  (figure 1) a n d  th i s  p r o t o n  is i n v o l v e d  in 
t h i s  me tabo l i c  process  (as i t  appea r s  likely), t h e  r eac t ion  
r a t e  will  be  s lower s. T h u s  in a m i x t u r e  of t he  s u b s t i t u t e d  
a n d  u n s u b s t i t u t e d  c o m p o u n d ,  a change  in r e l a t ive  con- 

c e n t r a t i o n  can  p rov ide  ev idence  of r eac t i on  i nvo lv ing  t he  
h y d r o g e n  i so tope;  a n d  t h e  r a t e  of c h a n g e  can  p rov ide  a 
c o n c e n t r a t i o n - i n d e p e n d e n t  measu re  of t h e  n a t u r e  a n d  
d i s c r im ina t i on  of t h i s  p a r t i c u l a r  process.  
U n t r i t i a t e d  A1-THC was label led  w i t h  14C in t he  a r o m a t i c  
r ing  so t h a t  r e l a t ive  c o n c e n t r a t i o n s  of t h e  t r i t i a t e d  and  
u n t r i t i a t e d  species could be  c o n v e n i e n t l y  m o n i t o r e d  b y  
t h e  r a t i o  of t h e  t r i t i u m  a n d  14C-activities. 
Materials and methods. A m i x t u r e  of these  labe l led  com- 
p o u n d s  9, un labe l l ed  A1-THC a n d  un l abe l l ed  CBN were 
pur i f i ed  twice  us ing  p r e p a r a t i v e  t h i n  l ayer  c h r o m a t o g -  
raphy10,11. 3 s tud ies  were  conduc ted .  T h e  f i rs t  i n v o l v e d  
a d m i n i s t r a t i o n  of a m i x t u r e  of t he  2 labe l led  A1-THC 
species, t i le second i nvo lved  a d m i n i s t r a t i o n  of t he  2 
labe l led  d l - T H C  species a n d  un labe l l ed  CBN, a n d  ti le 
t h i r d  i nvo lved  a d m i n i s t r a t i o n  of t h e  label led  A1-THC 
m i x t u r e  to r a t s  which  h a d  been  p r e t r e a t e d  twice  da i ly  for 
5 a d m i n i s t r a t i o n s  of un labe l l ed  zP-THC.  The  c a n n a b i n o i d s  
were a d m i n i s t e r e d  to  r a t s  1~ in p r o p y l e n e  glycol 13 as 
desc r ibed  p r ev ious lyL  The  A1-THC m i x t u r e  was i so la ted  
f rom the  b lood  7 a f t e r  f u r t h e r  un labe l l ed  A 1-THC h a d  been  
added ,  a n d  pur i f i ed  us ing  t h i n  l aye r  c h r o m a t o g r a p h y  1~ 
Act iv ies  were d e t e r m i n e d  b y  sc in t i l l a t ion  c o u n t i n g  and  

3H c p m  
t h e  r a t i o s  were  ca l cu l a t ed  14 as I ' -  - -  a n d  er rors  

14C c p m  
f rom c o u n t i n g  are  q u o t e d  as l m  P u r e  labe l led  c o m p o u n d s  
were per iod ica l ly  s u b j e c t e d  to  t he  e x p e r i m e n t a l  work -up  
d u r i n g  t h e  course  of these  expe r imen t s ,  to  con f i rm  t h a t  


