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Tableau I I. D6nombrement des celluies germinaies en division (MGm) 
et en d4g4n6reseence dans les 6bauches gonadiques d'embryons 
de poulet et de eaille issus d'ceufs t6moins et d'ceufs trait6s au DDT 

Poulet Caille 
T6moins DDT T6moins DDT 

N ~ moyende gonocytes 670 415 633 445 
dans les 2 gonades (MG) 
MGm (mitoses) 24 7 26 12 
MGm/MG 1/27 1/59 1/24 1/57 
% de 2 10 4 20 
GG en d6g6n6rescence 0,3 2,4 0,6 4,5 

b r y o n s  t6moins  et  celle des e m b r y o n s  t r a i t f s .  Ceci m o n t r e  
que le pes t ic ide  ag i t  d6jk 5. u n  s tade  plus  pr6coce du d6ve- 
l oppemen t ,  peu t -4 t re  a v a n t  ou lors de la m i g r a t i o n  des 
gonocytes  du c ro i s san t  ge rmina l  vers  les 6bauches  gona-  
diques.  Des d 6 n o m b r e m e n t s  ~ des s tades  plus  pr6coces, 
nous  p e r m e t t r o n s  de conclure  sur  ce poin t .  Cependan t ,  Ie 
fair  que le d6fici t  au s tade  29 pou r  le pou le t  e t  20 p o u r  la 
caille soit  deux  fois plus  6 le t6  q u ' a u x  s tades  24 (poulet) e t  
18 (caille), i nd ique  que  l 'e f fe t  du  pes t ic ide  sur  la popula -  
t i on  ge rmina le  des gonades  do l t  s ' exercer  progress ive-  
men t ,  peu t -4 t re  p a r  b locage  des mi toses  (ph4nom6ne  
i m p o r t a n t  aux  jeunes  s tades,  s inon ~ u n  ~ge plus  avanc6)  
a ins i  que  p a r  d6g6n6rescence d ' u n e  p a r t i e  des gonocytes  
d6j~ en  place  darts les gonades .  

Les r6su l t a t s  des d 6 n o m b r e m e n t s  de cellules ge rmina les  
en cours  de mi tose  a ins i  q u ' e n  d6g6n4rescence son t  donn6s  
dans  le T a b l e a u  I I .  Dans  le p r e m i e r  cas, aprgs s imple  
i m m e r s i o n  des ceufs de poule  et  de caille darts une  sus- 
pens ion  aqueuse  de DDT,  l ' i ndex  m i t o t i q u e  des gonocytes  
c o n t e n u s  dans  les 6bauches  gonad iques  est  deux  lois p lus  
fa ible  que  celui des e m b r y o n s  t6moins  analys6s  au  m4me 
s tade  de d6ve loppemen t .  

Q u a n t  aux  cellules germina les  pycno t iques ,  chez Ies 
e m b r y o n s  t6moins ,  elles se r e n c o n t r e n t  ~ des p o u r c e n t a g e s  
tr6s faibles, vois ins  de ceux  o b t e n u s  p o u r  des e m b r y o n s  
plus  gg6s 2. P a r  contre ,  apr6s  t r a i t e m e n t  au  DDT,  les 
t a u x  de gonocy tes  en  d6g4n4rescence sont  n e t t e m e n t  p lus  
4Iev6s mais  n 4 a n m o i n s  16g6rement infdr ieurs  ~ ceux d6ter-  
min6s  5. u n  s tade  u l t6 r ieur  du  d4ve loppemen t .  

Conclusions. Aux  jeunes  s tades  6tudi6s ici, il exis te  un  
d6calage sensible  en t re  la p o p u l a t i o n  ge rmina le  des era- 

Summary .  I n  consequence  of t r e a t m e n t  of b i rd ' s  eggs 
w i t h  DDT,  before t he  i ncuba t ion ,  a s t rong  r e d u c t i o n  of 
gonadic  germ s tock ing  is observed .  However ,  a t  t he  24 
(chick) and  18 (quail) s tage of e m b r y o n i c  deve lopmen t ,  
t he  ge rm defici t  is lower t h a n  a t  older  s tages :  29 (chick) 
and  20 (quail). The  pes t ic ide  p rovokes  a s ign i f ican t  
decrease  in t he  mi to t i c  a c t i v i t y  and  some pycno t i c  h y p e r -  
t r o p h y  of severa l  gonocytes .  D D T  acts  a l r eady  a t  t he  
ear l ies t  s tages  of deve lopmen t .  
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Effects  of the 3' ,5'-  Cycl ic  P h o s p h a t e s  of 2 -  M e t h y l t h i o a d e n o s i n e ,  2 -  C h l o r o a d e n o  s ine  and 
A d e n o s i n e  on  P la te le t  A g g r e g a t i o n  

Exogenous  adenos ine  3', 5 '-cyclic p h o s p h a t e  (cAMP) 
has  been  r epo r t ed  to  be  a weak  i n h i b i t o r  of t he  A D P -  
induced  aggrega t ion  oi h u m a n  p la te le t s  1-8. D e r i va t i ve s  of 
A D P  h a v i n g  m e t h y l t h i o  or ch lorogroups  in pos i t ion  2 
of t he  pu r ine  r ing  possess g rea t ly  e n h a n c e d  p la t e l e t  
agg rega t ing  p rope r t i e s  c o m p a r e d  to A D P  4, a n d  2-methyI -  
t h ioadenos ine  5 ' - p h o s p h a t e  and  2-ch loroadenos ine  are 
more  p o t e n t  i n h i b i t o r s  of p la t e l e t  agg rega t ion  t h a n ,  
respect ively ,  A M P  a n d  adenos ineS-L  I n  v iew of t he  
p o t e n c y  e n h a n c i n g  effects  of these  two  s u b s t i t u e n t s  
on t he  a c t i v i t y  of ce r t a in  aden i ne  nuc leo t ides  in  p la t e l e t  
sys tems,  we p r e p a r e d  2 - m e t h y l t h i o a d e n o s i n e  3', 5 '-cyclic 
p h o s p h a t e  (c2-MeSAMP) and 2-ch loroadenos ine  3 ' ,5 ' -  
cyclic p h o s p h a t e  (c2-C1AMP) s a n d  i nves t i ga t ed  t h e i r  
effects, and  those  of cAMP,  on t he  A D P - i n d u c e d  c lumping  
of p la te le t s  in sheep p la t e l e t - r i ch  p l a s m a  (PRP) .  

Synthetic procedures, c2-MeSAMP a n d  c2-C1AMP were 
o b t a i n e d  b y  t he  cyc l iza t ion  of 2 - m e t h y l t h i o a d e n o s i n e  
5 ' - phospha t e  5 and  2-ch loroadenos ine  5 ' - phos pha t e  v re- 
spect ively ,  us ing  a mod i f i ca t i on  of t he  m e t h o d  of SMITH 
et  al.9. A so lu t ion  of 0.5 m m o l e  of t he  a p p r o p r i a t e  A M P  
ana log  as i t s  4 -morphol ine-N,  N ' - d i c y c l o h e x y l c a r b o x a m i -  
d i n i u m  sa l t  in  a n h y d r o u s  py r id ine  (50 ml) was added  to  
a re f lux ing  so lu t ion  of d i cyc lohexy lca rbod i imide  (412 rag, 
2 mmoles)  in  50 ml  p y r i d i n e  over  a per iod  of 2 h, and  
re f lux ing  was c o n t i n u e d  for a f u r t h e r  1.5 h. The  so lu t ion  
was  e v a p o r a t e d  an d  t h e  res idue  was t r e a t e d  w i t h  t t~O 

(40 ml). D icyc lohexy lu rea  was r e m o v e d  b y  f i l t r a t ion  a n d  
washed  w i t h  1-I20, and  t he  c o m b i n e d  f i l t r a t e  and  washings  
were c o n c e n t r a t e d  to a b o u t  3 ml  and  passed  t h r o u g h  a 
c o l u m n  (1 X 5 cm) of B i o - R a d  AG2 ( formate  form). The  
c o l u m n  was washed  w i t h  H20  (in t he  p r e p a r a t i o n  of c2- 
CLAMP a b y - p r o d u c t  wh ich  h a d  a yel low f luorescence in 
UV- l igh t  was e lu ted  a t  t h i s  stage),  a n d  t he  cyclic nucleo- 
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Table  I. RI values,  e lectrophoret ic  mobi l i t ies  and  spect ra l  proper t ies  of c2-MeSAMP and c2-CIAMP 
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Compound Rf Rf ,~max 
Solvent  I Solvent  I I  MAMP 0.1 N HCI (nm) ~ • 10 a 

c2-MeSAMP 0.46 0.72 0.76 268 15.9 

c2-C1AMP 0,49 0.68 1.03 263.5 13.9 

Solvents :  I, i -P rOH --  0.25 M NH4HCO a (2:1); I I ,  i sobutyr ie  acid --  1 M Nft4OH (5:3). MAMP = eleetrophoret ie  m o b i l i t y  re la t ive  to 
tha t  of AMP in 0.025 M c i t ra te  buffer, pH  4.8, a t  200 V. 

t ides were displaced wi th  4 2VI formic acid. E v a p o r a t i o n  
of the eluates gave the  cyclic nucleot ides  as chromatog-  
raphical ly  homogeneous  whi te  solids. 

c 2 - M e S A M P  (89% yield), Anal. Calc. for CllH14NsO 6 
P S - H C O O H :  IN, 16.62%. Found :  N, 16.64%. c2-ClAMP 
(81% yield) was recrysta l l ized f rom H20, Anal.  Calc. for 
C10HllC1N~O6P: C, 33.03; H, 3.05; N, 19.25; P, 8.51%. 
Found :  C, 33.03; H, 3.13; N, 19.43; P, 8.28%. Rf  values,  
e lectrophoret ic  mobil i t ies  and U V  spectral  propert ies  
are summar ized  in Table  I. Chromatograms  and electro- 
pherograms were visual ised under  UV-light .  The analogs 
were stored at  - -  10 ~ ; samples used for p la te le t  aggregat ion 
studies were checked for homogene i ty  pr ior  to use by  
paper  ch romatography  wi th  markers  of the  appropr ia te  
pa ren t  AMP and adenosine analogs. 

Platelet aggregation. The aggregi~tion of sheep pla te le ts  
in c i t ra ted  P R P  induced by 0.67 ~M A D P  was s tudied by a 
pho tomet r i c  t echnique  a, ~0, ~1. Aggregat ion  was measured 
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Fig. 1. Log-dose response curves for the inh ib i t ion  of ADP- induced  
sheep p la te le t  aggregat ion  b y  cAMP (11), e2-MeSAMP (O), c2-C1AMP 
(O) and adenosine (tD). Inh ib i t ion  is expressed as percentage  inhibi-  
t ion  of the in i t i a l  r a te  of aggregat ion  induced b y  0.67 [xM ADP.  
a), b) and  c) are response curves  ob ta ined  from different  ba tches  of 
PRP.  

in the  presence and absence of the  cyclic nucleot ides  and 
the  effects observed were compared  to the  effects of 
adenosine on each batch of P R P .  The cyclic nucleot ides  
and adenosine were rout ine ly  incubated  in the  st irred 
P R P  for 2.5 rain before the  addi t ion  of ADP.  In i t ia l  
rates of aggregat ion were used to plot  log-dose response 
curves for the  inhibi tors ,  f rom which molar  po tency  
values  were ob ta ined ;  these were expressed re la t ive  to 
tha t  of adenosine. 

Slability o/ cyclic nucleotides in P R P  and PFP. 
Platelet-f ree  p lasma (PFP) was prepared  by  centr i fuging 
P R P  in a t t e t t i ch  I I  Universa l  centr ifuge for 20 rain at  
2,500 rpm.  P R P  was sonicated wi th  a Biosonik I I  
Ul t rasonic  Probe for 25 sec at  set t ing 40 W followed by 
25 sec at  80 W. Samples  of P R P ,  P F P  or sonicated P R P  
(0.45 mI) conta ining 2 m M  cAMP or c2-C1AMP in a 
to ta l  vo lume  of 0.5 mI were incubated  for 2 h a t  37 ~ and 
cooled to  0~ 6% HC10~ (0.2 ml) and H20  (0.3 ml) 
were added to each assay, prote in  was spun down and 
the  superna tan ts  were neutra l ized and evapora ted  in 
vacuo;  zero t ime  control  assays were processed similarly.  
Each  residue was t r i tu ra ted  wi th  H~O (0.15 ml) and a 
50 ~xl a l iquot  was appl ied to W h a t m a n  No. 1 chromatog-  
raphy  paper,  together  wi th  markers  of the  appropr ia te  
5 ' -phosphates  and nucleosides. Chromatograms  were 
developed in solvent  I (Table I) and in n - B u O H  - H20  
(86:14). The sensi t iv i ty  of t he  me thod  was such as to 
de tec t  a 0.8% convers ion of cyclic nucleot ide  to 5'- 
phospha te  or nucleoside. 

Results and discussion, c2-MeSAMP, c2-C1AMP and 
cAMP inhibi ted ADP- induced  p la te le t  aggregat ion in a 
concent ra t ion  dependen t  manner ,  g iv ing log-dose response 

Table  I I .  Molar po tency  values  of cAMP, c2-MeSAMP, c2-C1AMP 
atld re la ted  AMP and  adenosine der iva t ives  as inh ib i to rs  of ADP-  
induced sheep p la te le t  aggregat ion 

Compound Molar po tency  

Adenosine 
cAMP 
c2-MeSAMP 
c2-C1AMP 
AMP 
2-MeSAMP 
2-CLAMP 
2 -Methyl thioadenosine 
2-Chloroadenosine 

1.0 
0.0009 (0.0007-0.011, n = 5) �9 
0.009 (0.0016-0.015, n = 3) �9 
0.005 (0.0013-0.0097, n ~ 4) ~ 
0.15,; 

2.5 ~ 
0.16 
0.1 ~ 
4.0 5 

Range of values  and  number  of de terminat ions .  

10 G. V. R. BORN, Nature ,  Lond. 79d, 929 (1962). 
11 F. MICHAL and  F. PENGLIS, J. Pharmac.  exp. Tber.  766, 276 (1969). 
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curves  wh ich  were para l le l  to  t h a t  of adenos ine  (Figure 1). 
The  cyclic nuc leo t ides  were m u c h  weaker  inh ib i to r s  t h a n  
t he i r  p a r e n t  5 ' - phospha t e s  or nucleosides  (Table  II) ,  and  
a l t h o u g h  p la t e l e t  c l umping  was r educed  in t h e  presence  of 
mi l l imola r  c o n c e n t r a t i o n s  of t h e  cyclic nucleot ides ,  i t  was  
no t  abol ished,  c2 -MeSAMP a n d  c2-C1AMP were signif-  
i can t ly  more  p o t e n t  t h a n  c A M P  (p = 0.05 and  p < 0.05, 
respect ively) ,  w h i c h  h a d  m i n i m a l  i n h i b i t o r y  ac t iv i ty .  
The  samples  of t he  two  ana logs  used in p l a t e l e t  s tud ies  
were free of t he i r  b r e a k d o w n  produc ts ,  2 - m e t hy l t h ioade -  
nos ine  5 ' - p h o s p h a t e  a n d  2-chloroadenosine ,  wh ich  are 
p o t e n t  i nh ib i t o r s  of p la t e l e t  aggrega t ion  (Table  II) .  

W h e n  t he  cyclic nuc leo t ides  were s t i r red  in P R P  for 
per iods  up  to  20 ra in  p r io r  to  t he  a d d i t i o n  of ADP,  a 
m o d e r a t e  increase  in p o t e n c y  was obse rved  in each  case 
(Figure  2). Such  p o t e n c y  increases  m i g h t  be  a n t i c i p a t e d  
if sheep  P R P  p l a s m a  c o n v e r t e d  t h e  cyclic nuc leo t ides  to  
t h e i r  more  p o t e n t  l inear  congeners ,  c2 -MeSAMP and  
c2-C1AMP are s u b s t r a t e s  for  cyclic 3 ' , 5 ' -nuc leo t ide  
phosphod ie s t e r a se  p r e p a r e d  f rom r a t  hea r t ,  a n d  h a v e  
Km values  s imi la r  to  t h a t  of cAMP, a n d  V~,~  va lues  wh ich  
are 60% of t h a t  of c A M P  (unpub l i shed  resu l t s  of LUKAS 
a n d  MAGUIRE). P a p e r  c h r o m a t o g r a p h i c  ana lys i s  of m i x t u r e s  
of P F P  w i t h  c A M P  or c2-C1AMP which  were i n c u b a t e d  
for 2 h a t  37~ de t ec t ed  on ly  t he  s t a r t i n g  nucleot ides ,  
i n d i c a t i n g  t h a t  cyclic 3', 5 ' -nuc leo t ide  phosphod ie s t e r a se  
was a b s e n t  f rom sheep p lasma.  S imi lar ly  on ly  t he  cyclic 
nuc leo t ides  were found  in m i x t u r e s  of P R P  i n c u b a t e d  
w i t h  c A M P  a n d  w i t h  c2-C1AMP. These  o b s e r v a t i o n s  are 
in  accord  w i t h  r epor t s  of t h e  absence  of cyclic 3", 5"- 
nuc leo t ide  phosphod ie s t e r a se  f rom h u m a n  p l a s m a  3, ~, ~8 ; 
t he  e n z y m e  has  a n  i n t r a p l a t e l e t  loca t ion  13 a n d  is re leased 
in b o t h  h u m a n  an d  r a t  P R P  on son ica t ion  ~8,t~. W h e n  
c A M P  was i n c u b a t e d  w i t h  son ica ted  sheep P R P ,  p a p e r  
c h r o m a t o g r a p h y  de t ec t ed  b o t h  c A M P  a n d  inosine,  
d e m o n s t r a t i n g  t h a t  re lease of i n t r a p l a t e l e t  cyclic 3",5"- 
nuc leo t ide  phosphod ie s t e r a se  h a d  occurred,  w i t h  r e s u l t a n t  
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Fig. 2. Effect  of incubat ion t ime on the inhibition of ADP- induced  
platelet aggregation by cAMP (ll), e2-MeSAMP (Q) and c2-C1AMP 
(O). 1.8 mM cAMP, 0.19 mM c2-MeSAMP and 0.9 mM c2-CIAMP 
were incubated in stirred PRP for the times indicated prior to the 
addition of 0.67 [xM ADP. Inhibition is expressed as described in the 
legend to Figure 1. 

hydro lys i s  of c A M P  to A M P ;  sheep p l a s m a  metabo l i ses  
A M P  to  inos ine  v ia  adenos ine  (GOuGH and  MAGUIRE, 
u n p u b l i s h e d  observa t ions ) .  These  f ind ings  i nd ica t e  t h a t  
t he  cyclic nuc leo t ides  are  no t  conve r t ed  to  t h e i r  more  
p o t e n t  i n h i b i t o r y  me tabo l i t e s  in i n t a c t  c i t r a t ed  sheep 
P R P ,  a n d  t h a t  t h e y  i n h i b i t  A D P - i n d u c e d  p l a t e l e t  
aggrega t ion  pe r  se. The  m e c h a n i s m  of ac t ion  of c A M P  in 
i n h i b i t i n g  A D P - i n d u c e d  p l a t e l e t  agg rega t ion  is no t  
unders tood .  I t  is t h o u g h t  to  invo lve  t he  passage  of c A M P  
in to  p la te le t s  t h e r e b y  a u g m e n t i n g  i n t r a p l a t e l e t  c A M P  
levels a, howeve r  t he  i n c o r p o r a t i o n  of i n t a c t  c A M P  in to  
p la te le t s  ha s  n o t  been  d e m o n s t r a t e d .  The  log-dose 
response  curves  o b t a i n e d  for c A M P  and  i ts  two ana logs  in 
th i s  s t u d y  were para l le l  to  t h a t  of adenosine ,  sugges t ing  
t h a t  t he  effects of t he  cyclic nuc leo t ides  m i g h t  resu l t  f rom 
c o m p e t i t i v e  in te r fe rence  w i t h  t he  ac t ion  of A D P  a t  t he  
p la t e l e t  m e m b r a n e ,  as is i nd i ca t ed  for adenos ine  a n d  
AMPS,6,15. W h a t e v e r  t h e  s i te  of ac t ion  of cAMP, c2- 
M e S A M P  a n d  c2-C1AMP, i t  is clear t h a t  2 - subs t i t u t i on  of 
c A M P  b y  m e t h y l t h i o  and  ch lo rogroups  yields ana logs  
h a v i n g  s ign i f i can t ly  g rea te r  i n h i b i t o r y  a c t i v i t y  t h a n  
c A M P  itself. These  analogs,  in wh ich  t he  sa l ien t  s t r u c t u r a l  
f ea tu res  of cAMP, i.e. t h e  cyclic p h o s p h a t e ,  t he  6 -amino  
and  t he  2 ' - hyd roxy l  groups,  r e m a i n  unmodi f i ed ,  should  
p rove  useful  tools  for t he  i n v e s t i g a t i o n  of t he  effects of 
c A M P  on p la t e l e t  f unc t i on  1~. 

Zusammen/assung. Nachweis ,  dass  die zyk l i schen  
Nuk leo t ide  schw~ichere I n h i b i t o r e n  der  A D P - i n d u z i e r t e n  
P l~ i t t chenaggrega t ion  s ind  als die ana logen  5 ' - P h o s p h a t e  
u n d  Nukleos ide ,  wobe i  es s ich u m  eine d i rek te  W i r k u n g  
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Inf luence  of E m u l s i f i e d  Fat  on  C h l o r p r o m a z i n e  Avai lab i l i ty  in Rabbi t  B l o o d  

Prev ious  s tudies  h a v e  shown  t h a t  in  s impl i f ied  b lood c e n t r a t i o n s  of free f a t t y  acids a. I t  was sugges ted  t h a t  fat ,  
t h e  b u l k  of t he  l ipophi l ic  ch l o r p r om az i ne  (CPZ) is b o u n d  too, could change  t he  d i s t r i b u t i o n  of CPZ in blood. There -  
to  e r y t h r o c y t e s  a n d  to  a l b u m i n ;  on ly  a b o u t  3% of CPZ fore, in t he  p r e sen t  p a p e r  t he  inf luence  of a commerc ia l ly  
are free in  so lu t ion  1 3. The  d i s t r i b u t i o n  of CPZ b e t w e e n  ava i l ab le  f a t  emuls ion  on  t he  f r ac t ion  of free CPZ in 
t he  s torage  depo t s  a n d  t he  aqueous  phase  could be  inf lu-  r a b b i t  blood, as well  as i ts  inf luence  on  t he  acu te  t ox i c i t y  
enced b y  va r ious  drugs,  as well  as b y  re l a t ive ly  low con- of CPZ in r abb i t s ,  has  been  inves t iga ted .  


