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was a d j u s t e d  to con t a i n  2.5-3.0.•  106 cells in  a v o l u m e  of 
2 ml  in  t he  i n c u b a t i o n  vial .  T he  v ia ls  were i n c u b a t e d  for  
1 h in  a s h a k i n g  w a t e r  b a t h  a t  37~ u n d e r  95% Oz-5% 
CO~. The  samples  were f rozen i m m e d i a t e l y  a f te r  incuba-  
t ion  and  s tored in a freezer  un t i l  a ssayed  for  steroids.  

Extraction, puri/ication and identi/ication of s tero ids  
were car r ied  ou t  exac t ly  b y  a p rocedure  descr ibed  b y  
REMBIESA et  al. 2. R a d i o a c t i v e  c o u n t i n g  was pe r fo rmed  in 
a SL-3 0 L iqu id  Sc in t i l l a t ion  S p e c t r o m e t e r  ( In t e r t echn ique ,  
Paris) .  R a d i o a c t i v i t y  o b t a i n e d  was cor rec ted  for quench-  
ing b y  ex t e rna l  s t a n d a r d  me thod .  

Results and comments. The  p a t t e r n  of s te ro ids  syn the -  
sized f rom pregnenolone-4-2~C a n d  progesterone-4A4C of 

Percentage conversion of radioactive precursors to various meta- 
bolizes hi free cell suspensions from rat pIaeentaI tissue 

Metabolites Precursor 
Pregnenolone Progesterone 

Unknown metabolite 9.7 8.3 
3~, 17- Dihydroxy-5 ~-pregnan-20-one 11.0 14.8 
17- Hydro:~yprogesterone 2.4 2.6 
4-Androstene-3,17-dione 4.5 9.5 
3 ~-Hydroxy-5~-androstan-17-one -- 14.5 
3ct-Hydroxy-5a-prcgnan-20-one 22.5 33.4 
Pregnenolone 45.3 -- 
Progesterone 4.2 14.4 
5c~-Pregnane-3, 20-dione 1.0 2.7 

The percentage conversion of labelled precursors was calculated by 
eluting radioactive peaks present on chromatograms (average of 4 
incubations). For other details of incubation see text, and of extrac- 
tion, purification and identification see the paper 1. 

p l acen t a l  cells is shown  in t h e  Table .  The  r a t  p l acen ta l  
cells p roduce  androgens  f rom C22 steroids.  17-hydroxy-  
p roges te rone  a n d  4-andros tane-3 ,  17-dione were o b t a i n e d  
as t he  me t abo l i t e s  of p regneno lone  a n d  proges terone ,  a n d  
3 e -hydroxy-5  e -p regnan-20-one  and  3 e, 17-d ihydroxy-5  e- 
p regnan-20-one  were i so la ted  as t h e  p r o d u c t s  of t he  
precursors  reduc t ion .  F r o m  pregnenolone ,  p roges te rone  
was also isolated.  

The  compar i son  of t he  resu l t s  p r e s e n t e d  here  w i t h  
those  r epor ted  earl ier~ ind ica t e  t h a t  free cell suspens ions  
f rom r a t  p l a c e n t a  revea l  t he  p a t t e r n  of s tero idogenes is  
s imi la r  to  t h a t  of p l a c e n t a l  q u a r t e r s  bu t  d i f fe ren t  f rom 
t h a t  of homogena te s .  P l a c e n t a l  h o m o g e n a t e s  c o n v e r t  
p roges te rone  on ly  to reduced  me tabo l i t e s  2, 5. 

Our  p r e l i m i n a r y  resul t s  revealed  t h a t  g r a d i e n t  cen t r i -  
fug a t i on  of t he  free cell suspens ions  resul t s  in  severa l  
d i s t i nc t  f rac t ions .  W e  bel ieve  t h a t  us ing  these  f rac t ions  in  
s tudies  on s tero id  syn thes i s  will enab le  us  to  o b t a i n  
b e t t e r  i n s igh t  in to  t he  role of t rop ic  h o r m o n e s  on p l acen t a l  
s teroidogenesis .  

Zusammen/assung. Methode  zu r  G e w i n n u n g  einer  
Suspens ion  isol ier ter  P l azen taze l l en  der  R a t t e  m i t t e l s  
dre ier  E n z y m e  (Trypsin ,  Kol lagenase ,  S t rep todornase ) .  
~_hnlich wie bet  P l a c e n t a g e w e b e s c h n i t t e n  1, wurde  die 
St e r o i d e n z y m a k t i v i t / i t  festgestel l t .  
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A New Spectrophotometric Determination of Nitrazepam 

I t  is k n o w n  t h a t  c o m p o u n d s  h a v i n g  ac t ive  m e t h y l e n i c  
g roups  give rise w i t h  t h e  qu inones  to  t he  CRAVEN re- 
action2-4.  W e  h a v e  t a k e n  in t e r e s t  in  t he  ac t ion  of mono-  
nuc lea r  and  b inuc l ea r  qu inones  on  severa l  subs t ances  of 
toxicological  in t e res t  h a v i n g  an  ac t ive  m e t h y l e n i c  group,  
e.g. b a r b i t u r i c  acid, brucine ,  s t rychn ine ,  d i a z e p a m  a n d  
n i t r a zepam,  in o rde r  to es t ab l i sh  e i t h e r  t he  n a t u r e  of t he  
r eac t ion  p r o d u c t s  or t he  a n a l y t i c a l  e m p l o y m e n t  of such  
reac t ions .  The  r eac t ion  be t w een  b a r b i t u r i c  acid a n d  
ch lo ran i l  has  been  repor ted  in a p rev ious  noteS. W e  h a v e  
n o w  e x a m i n e d  the  r eac t ion  be t w een  n i t r a z e p a m  a n d  sever-  
al qu inones  in d i m e t h y l f o r m a m i d e  (DMF) so lu t ion  in 
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Fig. 1. Absorption spectra of ammoniacal DMF solutions containing 
nitrazepam and 1,2-naphtoquinone in molar ratios 1:1, 1:2, 1:4. 

presence of ammonia, and we have found that I, 2-naphto- 
quinone gives the more sensitive chromatic reaction. The 
stoichiometry of this reaction has been established 
spectrophotometricMly, according to the method of 
continuous variations of JOB s . On the basis of the results 
obtained, we can affirm that nitrazepam and I, 2-naphto- 
qninone give rise in solution to a molecular adduct with 
molar ratio 1:1 between the components. The optical 
dens i t y  of th i s  o range  D M F  solu t ion  is a l inear  f unc t i on  of 
n i t r a z e p a m  c o n c e n t r a t i o n  in t h e  r ange  0.125 X l0  -4 
2.5 •  -4 moles/1. The  su i t ab i l i t y  of th i s  m e t h o d  of 
i nqu i ry  has  been  ver i f ied  b y  a d d i n g  va r i ab l e  a n d  k n o w n  
a m o u n t s  of n i t r a z e p a m  (in t h e  above  range)  to  a series of 
k n o w n  samples  of t he  biological  l iquids  b lood-sernm,  
sa l iva  a n d  urine.  I n  t he  b lood-serum,  the  q u a n t i t y  of 
n i t r a z e p a m  eva lua t ed  was 95 • 1.5% of t he  p r e sen t  
a m o u n t ;  in  t he  sa l iva  t he  96 ~ 2% and  in t he  u r ine  t he  
94 i 3 %. Such  resul t s  are b e t t e r  t h a n  those  r epo r t ed  w i t h  
o t h e r  m e t h o d s  ~,s, a n d  the re fore  th i s  c h r o m a t i c  r eac t ion  

1 m. CRAVEN, J. chem. Soc., 7937, 1605. 
J. H. WOOD, C. S. COLBURN JR., LUClLE COX and H. C. GARLAND, 
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5 N. GALL0 and P. D. LAFOROIA, Gazz. Med. ital., 733, 19 (1974). 
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m a y  be  used successful ly in  t h e  s p e c t r o p h o t o m e t r i c  
dosage of n i t r azepam,  also for t he  r a p i d i t y  a n d  faci l i ty  
of work ing  procedures .  

Experimental. Visible  spec t r a  were recorded  us ing  a 
R a n k  Precision,  U v i c h e m  t t  1600 S.T. S p e c t r o p h o t o m e t e r ;  
1-cm s toppe red  fused sil ica cells were used. N i t r a z e p a m  
(F.I .S.  SpA, Vicenza,  I t a ly )  a n d  1 , 2 - n a p h t o q u i n o n e  
(F luka  AG, Buchs ,  Swi tzer land)  were pur i f ied  b y  crys ta l -  
l i za t ion  f rom e t h a n o l  a n d  benzene  respect ively .  D i m e t h y l -  
I o r m a m i d e  was r eagen t  g rade  for s p e c t r o p h o t o m e t r y .  
Solut ions  of n i t r a z e p a m  and  of 1, 2 - n a p h t o q u i n o n e  in 
DMF,  b o t h  of c o n c e n t r a t i o n  5 X 10 -a M were p repared .  
The  D M F  so lu t ion  of I l i t r azepam con ta ins  also t he  10% 
b y  vo lume  of a m m o n i u m  h y d r o x i d e  (26 ~ ]36). Solut ions  of 
n i t r a z e p a m  and  of 1, 2 - n a p h t o q u i n o n e  were m i x e d  in 
mola r  ra t io  1 : 1, 1 : 2 a n d  1 : 4, and  t h e  opt ica l  dens i t ies  of 
these  m i x t u r e s  were m e a s u r e d :  t h e  a b s o r p t i o n  spec t r a  
(Figure 1) show t h a t  t he  curves  do no t  cross in  t h e  explored  
region of t h e  spec t rum.  Then ,  a series of m i x t u r e s  was 
p r e p a r e d  b y  a d d i n g  x m l  of 5 • 10 -* M 1, 2 - n a p h t o q u i n o n e  
so lu t ion  to  (l-x) m l  of 5 • 10-a M n i t r a z e p a m  solut ion,  
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Fig. 2. Absorption spectra of mixtures of x ml of 5 x 10 -~ M 1,2- 
naphtoquinone solution with (l-x). ml of 5 x 10 -4 M nitrazeloam 
solution. 
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Fig. 3. Plots of optical density vs. nitrazepam concentration according 
to the law of Lambert-Beer. 

a n d  t he  opt ica l  densi t ies  of these  m i x t u r e s  were m e a s u r e d  
a t  wave  l eng ths  of 370, 420 a n d  460 n m  (Figure 2). All  
wave  l eng ths  gave  a def in i te  m a x i m u m  a t  x = 0.5 : t h i s  is 
w h a t  would  be  expec t ed  for subs tances  t h a t  r eac t  on ly  in 
t he  m o l a r  r a t io  of one to  one. I n  order  to  e s t ab l i sh  t h e  
r ange  of n i t r a z e p a m  c o n c e n t r a t i o n  in  wh ich  t h e  opt ica l  
dens i ty  of t he  D M F  so lu t ion  c o n t a i n i n g  t he  2 c o m p o n e n t s  
follows t h e  law of L a m b e r t - B e e r ,  a series of samples  was 
p r epa red  b y  a d d i n g  k n o w n  a n d  increased  vo lumes  (in t he  
r ange  0.25. -- 5 ml) of a m m o n i a c a l  D M F  so lu t ion  of 
n i t r a z e p a m  to  5 m l  of D M F  so lu t ion  of 1, 2 -naph toqu i -  
none ;  t h e  samples  were d i lu ted  to  c o n s t a n t  vo lume  of 
10 ml  w i th  D M F  and  al lowed to  s t a n d  for 5 ra in  before  
r ead ing  t h e  opt ica l  densi t ies .  The  reference sample  was 
m a d e  b y  a d d i n g  1 m l  of a m m o n i u m  h y d r o x i d e  (26 ~ B6) 
to  5 m l  of D M F  5 • 10 -4 M 1, 2 - n a p h t o q u i n o n e  solut ion,  
and  d i lu t ing  to  10 ml.  F igure  3 shows t he  l inear  cor re la t ion  
be tween  opt ica l  dens i ty  and  n i t r a z e p a m  c o n c e n t r a t i o n  in  
t he  r ange  0.125 • 10 -a -- 2.5 • 10 -~ moles/ l ,  co r respond ing  
to a c o n t e n t  of n i t r a z e p a m  be tween  3.5 and  70 ~g/ml.  The  
re l i ab i l i ty  of th i s  co lor imet r ie  d e t e r m i n a t i o n  in toxico-  
logical c h e m i s t r y  was ver i f ied  on  samples  of blood, sa l iva  
a n d  urine.  To th i s  purpose ,  one-ml  s a m p l e s  of biological  
l iquid  of k n o w n  and  v a r i a b l e  a m o u n t s  (in t h e  above  
range) of n i t r a z e p a m  (DMF so lu t ion  5 • 10 -~ M) were 
added.  E a c h  one of these  samples  was t r e a t e d  w i t h  2 m l  
of 30% aqueous  so lu t ion  of t r i ch lo roace t i c  acid;  a f t e r  
s t i r r ing  for a few rain,  t he  p rec ip i t a t e  was  f i l tered and  t h e n  
w a s h e d  w i t h  1 add i t i ona l  ml  of t r i eh loroace t ic  acid. The  
col lected f i l t r a t e  was  c o n c e n t r a t e d  (wi thou t  loss) b y  
m o d e r a t e  h e a t i n g  and,  a f te r  cooling, m i x e d  w i t h  1 ml  of 
a m m o n i u m  h y d r o x i d e  (26 ~ ]36) and  1 m l  of 2.5 •  -3 M 
1, 2 - n a p h t o q u i n o n e  D M F  solut ion.  The  vo lume  was m a d e  
up  to  10 ml  a n d  a f te r  5 m i n  t h e  e x t i n c t i o n  of t he  colored 
so lu t ion  was m e a s u r e d  a t  420 nm.  The  reference  sample  
was t he  same as m e n t i o n e d  above .  The  q u a n t i t y  of n i t ra -  
zepam e v a l u a t e d  in t he  b lood- se rum was 95 :~ 1 .5% of 
t he  added  a m o u n t ;  in  sa l iva  96 -t- 2% a n d  in u r ine  
94 -4- 3%.  All t h e  m a n i p u l a t i o n s  requi re  a t ime  of 20 rain.  

Riassunto. J~ s t a t s  s t u d i a t a  pe r  v ia  s p e t t r o f o t o m e t r i e a  
la reaz ione  c r o m a t i c a  t r a  n i t r a z e p a m  e 1, 2 -na f toch inone  in 
d i m e t i l f o r m a n l m i d e  (DMF) in p re senza  di  a m m o n i a e a .  
J~ s t a to  s t ab i l i to  che in  soluzione si f o r m s  u n  a d d o t t o  
molecolare  dei  due  r eagen t i  i n  r a p p o r t o  mola re  1:1. Tale  
reazione v iene  p r o p o s t a  come m e t o d o  di de t e rminaz ione  
co lo r imet r i ca  del n i t r a z e p a m  in  l iqu id i  biologici  qua l i  
sangue,  sa l iva  ed ur ina .  
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