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(pH 8.1) a t  89-91~ for 15 to  45 rain. The slides were  
r insed in wa te r  and s ta ined wi th  2% Giemsa in dist i l led 
wa te r  for 15 min.  

Metaphase  ch romosomes  of cells which had  comple ted  
2 repl icat ion cycles in B r d U  showed excel lent  d i f ferent ia l  
s ta in ing be tween  sister ch romat ids  (Figure 1). The G~- 
PCC cells which  had  f inished the  second D N A  synthes i s  
per iod showed SCD p a t t e r n s  similar to those  of the  me ta -  
phase  chromosomes  (Figure 2). The S-PCC (Figure 3) 
showed dif ferent ia l  s ta in ing be tween  sister  ch roma t id s  of 
the  repl ica ted  f r agmen t s  and 'pulver ized '  regions indicat -  
ing D N A  syn the t i c  ac t iv i ty  immedia te ly  before the  in- 
duc t ion  of PCC. The G~-PCC (Figure 4) showed 2 types  of 
s ta in ing pa t t e rns .  Some chromosomes  had  dif ferent ia l  
s ta in ing  along the i r  lengths  while o thers  did not .  The G~- 
PCC p a t t e r n  can be i n t e r p r e t e d , i n  the  following ways.  
The ceils of t he  cul tures  used were no t  synchron ized  and  
the re  is considerable  va r i a t ion  in genera t ion  t ime,  there-  
fore the  i n t r a - ch romosome  dif ferent ia l  s ta in ing seen in the  
cell in Figure 4 could be the  resul t  of s is ter  ch roma t id  
exchanges  in the  2 previous  generat ions.  Al te rna t ive ly ,  
the  cell m igh t  have  been  in the  S phase  of the  f i rs t  cycle 
a t  the  t ime  of B r d U  add i t ion  and  progressed to  the  G, 
phase  of the  3rd cell cycle a t  the  t ime  of PCC induct ion.  

�9 This  would resul t  in pa r t s  of the  G~ chromosome(s)  con- 
ta in ing  doubly  subs t i t u t ed  B r d U  regions. The inter-  
ch romosome  different ia l  suggests  r andom sister  ch roma t id  
segregat ion in t he  preceding  anaphase ,  

Al though  the  m e c h a n i s m  of SCD is still  unknown,  the re  
is some evidence t h a t  unif i lar ly and  bif i larly B r d U  sub- 
s t i t u t ed  ch romat ids  have  d i f ferent  packing  densi t ies  ob- 
servable  by  b o t h  phase  and  e lec t ron microscopy% Since 
we have  d e m o n s t r a t e d  t h a t  SCD can be induced in PCC 
m u c h  the  same way  as for mi to t ic  chromosomes ,  it  is 
p robable  t h a t  a s imilar  d en s i t y  difference,  as observed in 
e lectron micrographs ,  m a y  exist  among  such different ia l ly  
B r d U  incorpora ted  ch roma t id s  in PCC. This  suggests  an 
organiza t ional  s imi lar i ty  be tween  PCC and  m e t a p h a s e  
chromosomes .  

The combina t ion  of these  2 t echn iques  will now allow 
greater  precision in D N A  synthes is  ~ and chromosome 
abe r ra t ion  s tudies  ~s, ,9. 
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Local izat ion of Bovine  Pancreat ic  Polypept ide  ( B P P ) - L i k e  I m m u n o r e a c t i v i t y  in Rat Pancreat ic  
Monolayer  Culture 
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Summary.  Ant i s e rum to bovine pancrea t ic  po lypep t ide  (BPP) has been used for immunof luo rescen t  s ta in ing in the  
l ight  microscope.  W'ith th is  t echn ique  it is possible to de tec t  the  presence of specific cells in mono laye r  cul ture  f rom 
neona ta l  ra t  pancreas  which  conta in  B P P  or a closely re la ted  pept ide .  

Dur ing  the  isolat ion of chicken insulin, I~IMMEL et  al.~ 
found a po lypep t ide  conta in ing  36 amino acid residues 
in a s t ra igh t  chain  3 and  grouped  in a sequence d i s t inc t  
f rom t h a t  of insulin, glucagon, somatos ta t in ,  secret in  and 
gastr in.  This avian  pancrea t i c  po lypep t ide  (APP) has 
p ronounced  biological effects  ~ and  is a normal  c o n s t i t u a n t  
of c i rcula t ing p lasma  in chicken 5. I t  was therefore  pos tu-  
la ted t h a t  A P P  represen ts  a new pancrea t ic  h o r m o n e  4, 
p re sen t  in t he  c y t o p l a s m  of numerous  cells d i s semina ted  
in the  exocr ine  chicken pancreas  6. 

Recent ly ,  a m a m m a l i a n  c o u n t e r p a r t  of A P P  was 
isolated f rom the  bovine  pancreas  and  n a m e d  accordingly  
bovine  po lypep t ide  (BPP) 7. B P P  has a sequence of 16 
amino  acid residues in c o m m o n  wi th  A P P  and some 
similari t ies in biological act ion T, s. In  the  course of a 
sys t emat i c  immunoh i s tochemica l  s t u d y  of t he  endocr ine  
cell popu la t ion  of ra t  pancrea t i c  monolayer  cul ture,  We 
were able to iden t i fy  cells reac t ing  to  a n t i - B P P .  

Neona ta l  ra t  pancrea t i c  mono laye r  cul tures  were pre-  
pa red  as descr ibed elsewhere 9. Af ter  3 days  of cul ture,  
t issue was f ixed wi th  a soIution of 0,2% picric acid and  
2% p a r a f o r m a l d e h y d e  1~ in 320 m O s M  p h o s p h a t e  buffer  
(pH 7,4)1l dur ing  2 to  90 h. Af te r  f ixat ion,  the  cul tures  
were washed  in p h o s p h a t e  buffered  saline, quickly 
d e h y d r a t e d  t h r o u g h  increasing concen t ra t ions  of e thanol ,  
r e h y d r a t e d  and  processed for indi rec t  immunof luores -  
cence ~2. Cultures were exposed  to  r abb i t  a n t i - B P P  
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(cour tesy  of R. E. CHANCE, El i  Lilly, Ind ianapo l i s ,  USA)  
d i lu ted  1:10 in p h o s p h a t e - b u f f e r e d  saline,  t h e n  to  a 
f luorescein  label led a n t i - r a b b i t  y-globul in  se rum ( P a s t e u r  
I n s t i t u t e ,  Par is) .  Cont ro l s  inc luded  a d s o r p t i o n  of t h e  
specific a n t i - B P P  s e r u m  w i t h  B P P  (50 [xg/ml of u n d i l u t e d  
serum),  insu l in  (2 U/ml) ,  g lucagon  (50 ~g/ml),  s o ma t o -  
s t a t i n  (200 ~g/ml),  secre t in  (50 ~g/ml),  gas t r in  (50 ~g/ml)  
an d  G L I  (90 vg/ml) .  All  P e t r i  dishes were c o u n t e r s t a i n e d  
w i t h  0 ,01% E v a n s '  b lue  a f t e r  i n c u b a t i o n  and  obse rved  
in a Zeiss U l t r a p h o t  microscope  equ ipped  w i th  a I I I  R S  
condensor .  

Af te r  exposure  to  a n t i - B P P  serum,  s t rong  i m m u n o -  
f luorescence was obse rved  in severa l  cells (Figure,  a - b )  
s ca t t e r ed  t h r o u g h o u t  t h e  endocr ine  clusters .  No i m m u n o -  
f luorescen t  cells were obse rved  when  a n t i - B P P  was  
adso rbed  w i t h  B P P  pr ior  to  i ncuba t ion .  In  con t ras t ,  t h e  
s t a in ing  w i t h  a n t i - B P P  se rum was n o t  abol i shed  b y  ad-  
so rp t ion  of the  s e r u m  w i t h  e i the r  insulin,  g lucagon,  
s o m a t o s t a t i n ,  secret in ,  ga s t r i n  or G L I  t h u s  exc lud ing  a n y  
cross r e a c t i v i t y  w i t h  these  po lypep t ides .  

F r o m  these  resul ts ,  i t  appea r s  t h a t  a specific cell 
popuIa t i on  of r a t  p a n c r e a t i c  m o n o l a y e r  cu l tu re  c o n t a i n  a 
p o l y p e p t i d e  iden t ica l  or s imi la r  to  B P P .  I n v e s t i g a t i o n s  
are now in progress  so as to  i den t i fy  a t  the  u l t r a s t r u c t u r a l  
level  t h e  cell t y p e  r eac t i ng  w i t h  a n t i - B P P .  B P P  i m m u n o -  
r e a c t i v i t y  was r ecen t ly  found  in dog panc reas  a n d  gas t ro -  
i n t e s t i n a l  t r ac t .  F luo re scen t  cells were p a r t i c u l a r l y  
n u m e r o u s  in  t h e  u n c i n a t e  process  sca t t e r ed  t h r o u g h  t h e  
exocr ine  t issue,  and  m a y  cor respond  to t h e  so-called 
F-cel l  ~a. 

a) Three-day-old rat pancreatic monolayer culture incubated with 
anti-BPP serum, showing several fluorescent cells. • b) Same 
culture as in (a), at higher magnification, showing 3 positive cells. 
Notice that the immunofIuorescent reaction is confined to the cyto- 
plasm. • 680. 
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Pluralit6 dans le d6terminisme des effets t6ratog~nes des compos6s  organophosphor6s  

Plurality in the Determinism of Organophosphorus  Teratogenic Effects 
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Summary. I n  Quai l  embryos ,  n i c o t i n a m i d e  p r e v e n t s  b e a k  an d  legs a b n o r m a l i t i e s  p roduced  b y  b id r in  b u t  r ema i n s  inef-  
f ic ient  aga ins t  v e r t e b r a l  defects  induced  b y  b id r in  a n d  pa ra th ion .  I n  con t ras t ,  t h e  v e r t e b r a l  deficiencies are  g r e a t l y  
a l l ev ia t ed  or abol i shed  b y  p ra l idox im,  a n  a n t i d o t e  k n o w n  an d  used in o r g a n o p h o s p h o r u s  in tox ica t ions .  F r o m  these  
obse rva t ions ,  a p lu ra l i t y  in t he  d e t e r m i n i s m  of t e r a togen ic  effects induced  b y  o r g a n o p h o s p h o r u s  c o m p o u n d s  is ev iden t .  

Les insect ic ides  o rganophosphor6s ,  b ien  connus  pou r  
leurs propri~t6s  an t i cho l ines t6 ras iques  1 son t  de pu i s san t s  
t6 ra tog~nes  chez l 'oiseau.  Ils i n d u i s e n t  des d6 fo rma t i o n s  
de l ' axe  v e r t 6 b r a l  2-4, des anomal i e s  des m e m b r e s  e t  du 
bec 5,6 et  avec  ce r t a ins  compos6s,  comme le b id r in ,  
t o u t e s  ces anomal ie s  s ' e x p r i m e n t  7-11. I1 a 6t6 m o n t r 6  que 
les anomal ie s  du bec e t  des m e m b r e s  - p r6venues  p a r  la 
nicot inamideY-9,  ~2 - n ' 6 t a i e n t  pas  li6es aux  propr i4 t4s  
an t i cho l ines t6 ra s iqnes  de ces agents .  C e p e n d a n t  malgr6  
des obse rva t i ons  pr61iminaires  1],1a aucune  p r e u v e  for- 
melle  n ' e s t  v e n u e  5. ce jour  d 6 m o n t r e r  que les o rgano-  
phosphor4s  ag i s sa ien t  sur  la morphogen6se  ve r t4b ra l e  
p a r  l ' i n t e rm6d ia i r e  d ' u n  m4can i sme  sp4cifique. E n  
re la t ion  avec  ce probl6me,  nous  exposerons  ici les r6su l t a t s  
d ' exp6r iences  a y a n t  consis t4 5  ̀in jec ter ,  s i m u l t a n 6 m e n t  5  ̀
deux  insect ic ides  o rganophospho r6s  (le p a r a t h i o n  e t  le 

b idr in) ,  de la p ra l idoxime,  mol6cule connue  et  employ6e  
en  c l in ique pou r  ses propr i6 t6s  r4ac t iva t r i ces  des chol in-  
es t6rases  phosphory l6es  14,15. Les effets  de la p r a l i d o x i me  
se ron t  compar6s  5  ̀ ceux  o b t e n u s  apr6s l ' emplo i  de la 
n i co t inamide .  

Matdriel et techniques. Les eeufs de caille (Coturnix 
coturnix japonica) uti l is6s son t  issus de l '61evage du  
labora to i re .  Les t r a i t e m e n t s  t6 ra tog6nes  son t  app l iqu6s  
a v a n t  la raise en  i n c u b a t i o n  des cenfs. Le p a r a t h i o n  
purif i6 5. 96,3~o (Rh6ne-Pou lenc )  es t  dissous d a n s  l 'hu i le  
d 'o l ive  e t  in jec t6  5. r a i son  de 75 ~xg p a r  ceuf. Le b i d r i n  
(d ic r0 tophos ;  isom~re cis-crotonamide), purif i6 5  ̀ 85,8~o 
(Schell) es t  dissous d a n s  du  solut6 phys io log ique  e t  
c h a q u e  eeuf re~oit  0,25 m g  de ce compos6.  Les con t r e -  
t r a i t e m e n t s  son t  r6alis6s au  3 e jou r  de l ' i n cuba t i on .  L a  
p ra l i dox ime  ( su l fom6thy la te  d ' h y d r o x y i m i n o m 6 t h y l - 2  


