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Results of a typical experiment of mutagenicity testing of cis- and 
trans-isomers of 1,3-dichloropropene (DCP) with Salmonella thyphi- 
murium TA 1535, with and without $9 

Mutagen Concen- Survivors % Survival Revertant colonies 
tration ( • 10 s) per plate 
(~l/ml Mean value Mean value of 
top agar) of 3 plates 3 plates -4. SE 

cis-DCP 

trans-DCP 

$9 Absent 
- 0.96 100 
0.1 0.70 72.9 
0.5 0.38 39.6 
1.0 0.04 4.2 

$9 Added 
- 0.81 100 
0.1 0.81 100 
0.5 0.62 76.5 
1.0 0.29 35.8 
$9 Absent 
- 0.96 100 
0.1 0.92 95.8 
0.5 0.64 66.7 
1.0 0.22 22.9 

$9 Added 
- 0.81 100 
0.1 0.87 107.4 
0.5 0.78 96.3 
1.0 0.49 60.5 

15.4. 2.64 
215=[-10.59 
456•  
1464-29.68 

11 
72 

287 
434 

4. 1.73 
4- 3.71 
4. 2.02 
4- 21.2 

15.4. 2.64 
110,4. 8;14 
288-4- 8.02 
3594- 7.12 

11-}- 1.73 
32-4. 4.58 

110-4- 6.11 
217.4. 2.08 

The bacteria were grown in nutrient broth, shaken for 12 h at 37~ 
and 0.1 ml was then added to the molten top agar, with and without 
0.5 ml of 'S-9-mix '12. This mix contained per ml: 8 mM MgC12, 
33 mM KCI, 5 mM glucose-6-phosphate, 4 mM NADP, 100 mM 
sodium phosphate (pH 7.4) and 0.3 ml of liver homogenates (S-9) 
(9000 • g supernatant) from male Wistar rats (of about 250 g each) 
which were induced by a single i.p. injection of a polychlorinated 
biphenyl (PCB) mixture (Aroclor 1254), diluted in corn oil to a con- 
centration of 200 mg/ml. A dosage of 500 mg/kg was given to each 
rat 5 days before sacrifice. DCP was diluted 100fold in dimethyl- 
sulfoxide (DMSO) and equivalent volumes to those listed in the 
table were added directly to the top agar. Triplicate petri plates 
containing Vogel-Bonncr E medium 13 were overlayed with this 
mixture and incubated at 37 ~ After 48 h the revertant colonies 
were counted. For determination of survival rates, the top agar 
mixture was poured on triplicate petri plates containing Vogel- 
Bonner E medium with 8% nutrient broth. In this case, the bacteria 
have been diluted by the factor of 106 in 0.9% NaC1 before addition 
to the top agar. The colonies of surviving bacteria were counted 
after 24 h of incubation at 37 ~ 

S u r p r i z i n g l y  t h e r e  is n o r  o n l y  no  e n h a n c e m e n t  b u t  even  
a m a r k e d  r e d u c t i o n  of  t h e  r a t e  of b a c k  m u t a t i o n s  a f t e r  
a d d i t i o n  of  m i c r o s o m e s .  Moreover ,  t h e  c y t o t o x i c i t y  of 
b o t h  i s o m e r s  is also d r a s t i c a l l y  r educed .  T h e  r e a s o n  for  
t h i s  u n e x p e c t e d  f ind ing  st i l l  h a s  t o  be  revea led .  To  m a k e  
su re  t h a t  t h e  S 9 - m i x  u s e d  w a s  e n z y m a t i c a l l y  ac t ive ,  a con-  
t ro l  ser ies  of 6 p l a t e s  w i t h  V o g e l - B o n n e t  E m e d i u m  w a s  
o v e r l a y e d  w i t h  t o p  a g a r  c o n t a i n i n g  40 tzg of  2 - amino -  
a n t h r a c e n e  (in 100 V1 of D M S O ) ,  w i t h  a n d  w i t h o u t  S9- 
mix ,  a n d  t r e a t e d  in t h e  s a m e  w a y  a s  t h e  o t h e r  p la te s .  
721 4- 9.36 colonies  of  r e v e r t a n t s  we re  c o u n t e d  on  t h e  
( t r ip l icate)  p l a t e s  w i t h  S9-mix ,  11 -4. 2.21 colonies  on  
t h o s e  w i t h o u t  it. W e  a n t i c i p a t e  a d i r ec t  a l k y l a t i n g  reac t i -  
v i t y  of D C P  because ,  a c c o r d i n g  to  p r e l i m i n a r y  exper i -  
m e n t s ,  b o t h  i s o m e r s  of  D C P  r a p i d l y  r e a c t  w i th  4 -n i t ro -  
b e n z p y r i d i n e .  
T h e  d a t a  s h o w n  s t r o n g l y  s u g g e s t  f u r t h e r  i n v e s t i g a t i o n  
o n  1 ,3 -DCP as  a p o t e n t i a l  c a r c i n o g e n  a n d  d e m o n s t r a t e  
t h a t  i t  is a p o t e n t  m u t a g e n  u n d e r  t h e  e x p e r i m e n t a l  con-  
d i t i ons  as  descr ibed .  
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Summary. Specif ic  loca l i za t ion  of  C cells a t  t h e  e l ec t ron  m i c r o s c o p e  level w a s  a c h i e v e d  b y  a n  i nd i r ec t  i m m u n o p e r -  
ox ida se  t e c h n i q u e .  T h e  h o r m o n e  is p r e s e n t  ill t h e  e l ec t ron  dense  g ranu le s .  T h e  p r e s e n c e  of g r a n u l e s  a p p a r e n t l y  devo id  
of c a l c i t on in  w a s  also de t ec t ed .  

Specif ic  loca l i za t ion  of  ca l c i ton in  is a p e r e q u i s i t e  for  t h e  
s t u d y  of  t h e  s e c r e t i o n  of  t h e  h o r m o n e  a t  t h e  u l t r a s t r u c -  
t u r a l  level.  W e  h a v e  s h o w n  t h a t  a n t i b o d i e s ,  r a i sed  in t h e  
t h e  r a t ,  d i r ec t ed  t o w a r d s  h u m a n  ca lc i ton in  c a n  be  u sed  
for  t h e  specif ic  loca l i za t ion  of  ca l c i ton in  p r o d u c i n g  cells 
(C cells) in  t h e  r a t  u s i n g  a d o u b l e  i m m u n o f l u o r e s c e n c e  
t e c h n i q u e  a. I n  t h e  p r e s e n t  work ,  we  h a v e  s t u d i e d  t h e  
u l t r a s t r u c t u r a l  l o c a l i z a t i o n  of  ca l c i ton in  in t h e  r a t  C 
cells, u s ing  a d o u b l e  i m m u n o p e r o x i d a s e  t e c h n i q u e .  

Material and methods. 1 - m m  3 b locks  of t h y r o i d  g l a nds  of 
male Wistar rats, i00 g b.wt were fixed for i h at 4~ in 
2.5 % glutaraldehyde in phosphate buffer 0.I M pH 7.2, 
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Fig. a. Elec t ron  micrograph  of C 
cell ra t ' s  thyroid .  N, nucleus;  M, 
mi tochondr ia ;  CM, cellular  mem-  
brane ;  G, granule.  Double  f ixa-  
t ion and s ta ined  wi th  u rany l  ace- 
t a te  and  lead ci t ra te ,  x 5600. 

Fig. b. E lec t ron  micrograph  of a 
C cell control  sect ion;  no s t a in ing  
af ter  incuba t ion  wi th  s a tu r a t ed  
an t ibody.  • 8300. 

Fig. c. Elec t ron  in icrograpb of a C 
cell double  immunoperox idase  
t echn ique  section. Pos i t ive  reac- 
t ion G ( + ) ,  nega t ive  reac t ion  G 
(-). Z 8300. 
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a n d  pos t f ixed  in 1% o s m i u m  t e t r a o x i d e  in  t he  same 
buffer .  Af te r  d e h y d r a t i o n  in  a g r a d i e n t  of a lcohol  water ,  
a n d  alcohol  p ropy l ene  oxide, t he  b locks  were e m b e d d e d  
in  epon  812 a n d  po lymer ized  a t  60~ 
Gold sect ions  were m o u n t e d  on  nickel  grids, a n d  f loa ted  
for  20 ra in  on  a d rop  of 10% h y d r o g e n  perox ide  solut ion,  
in  o rder  to  e l imina te  t he  excess osmic acid. 
The  sect ions  were ex t ens ive ly  w a s h e d  w i t h  dis t i l led w a t e r  
a n d  i n c u b a t e d  on  a d rop  of a n t i b o d y  d i rec ted  t o w a r d s  
h u m a n  ca lc i ton in  d i lu ted  1/50 in p h o s p h a t e  buffer  0.2 M p h  
7.5 c o n t a i n i n g  0.2% h u m a n  a l b u m i n  and  1% sod ium 
mer th io l a t e .  Excess  a n t i b o d y  was r e m o v e d  b y  r epea t ed  
wash ing  of t he  sect ions  in p h o s p h a t e  buf fe red  sal ine (PBS) 
a n d  t he  washed  sect ions  were i n c u b a t e d  on  a d rop  of 
a n t i - r a t  Ig i m m u n o g l o b u l i n  ( rabbi t )  label led  w i t h  peroxi-  
dase  a n d  pur i f ied  b y  molecu la r  s ieving *. Af te r  f u r t h e r  
wash ings  w i t h  P B S ,  t h e  sec t ions  were s t a ined  for per-  
ox idase  b y  i n c u b a t i o n  w i t h  c o n t i n u o u s  a g i t a t i o n  for 
20 min  in t h e  fol lowing s u b s t r a t e :  p h o s p h a t e  buf fe r  
0.2 M p H  7.2 c o n t a i n i n g  0 .075% d i a m i n o  benz id ine  a n d  
0 .001% h y d r o g e n  peroxide.  T he  t r e a t e d  sect ions  were 
w a s h e d  twice  w i t h  dis t i l led w a t e r  and  pos t - f ixed  in 1% 
osmic  acid before  e x a m i n a t i o n  in a n  e lec t ron  micro-  
scope 5, e. 
The  fol lowing cont ro l s  were used in o rder  to  e s t ab l i sh  t he  
speci f ic i ty  of t he  i m m u n o p e r o x i d a s e  s t a in :  a) sec t ions  
i n c u b a t e d  in t h e  presence  of n o r m a l  r a t  se rum,  b) sec t ions  
i n c u b a t e d  in t he  presence  of specific an t i ca l c i t on in  an t i -  
b o d y  s a t u r a t e d  w i t h  s y n t h e t i c  h u m a n  calc i tonin ,  c) 
sec t ions  d i rec t ly  i n c u b a t e d  in t h e  s u b s t r a t e  for t he  con t ro l  
of n o r m a l l y  occur r ing  pe rox idase  in t he  t h y r o i d  gland.  
Results. I n  sect ions  of t h e  t h y r o i d  g l and  t r e a t e d  w i t h  lead 
a n d  u r a n i u m  salts,  C cells are  easi ly  d e m o n s t r a t e d  b y  t he  
p resence  of n u m e r o u s  e lec t ron  dense  g r a n u l a t i o n s  (figure 
a). T r e a t m e n t  w i t h  h y d r o g e n  pe rox ide  des ta ins  t h e  
cel lular  organel lae ,  t he  m e m b r a n e s  a n d  t he  e lec t ron  dense  

granules .  I n  t he  t h y r o i d  sect ions  s t a i ned  b y  t he  doub le  
i m m u n o p e r o x i d a s e  t echn ique ,  t he  C cells c o n t a i n  n u m e r -  
ous g ranu les  revea led  b y  t h e  p resence  of a d a r k  p rec ip i t a t e  
of r eac t i on  p r o d u c t  (figure c). This  r eac t i on  is specific as 
sect ions  i n c u b a t e d  w i t h  n o r m a l  s e r u m  or w i t h  t he  an t i -  
b o d y  s a t u r a t e d  w i t h  s y n t h e t i c  ca lc i ton in  do n o t  show a 
pos i t ive  r eac t ion  (figure b). N a t u r a l l y  occur r ing  peroxi-  
dase  is l imi ted  to t he  m a s t  cells a n d  red  b lood  corpuscles.  
Discussion. In  e lec t ron  microscope  s tudies ,  C cells h a v e  
been  ident i f ied  p r i nc ipa l l y  b y  t h e i r  h i g h  c o n t e n t  of 
e lec t ron  dense  granules .  T h e  work  p r e s e n t e d  here  con-  
f i rms  t h a t  these  g ranu les  do c o n t a i n  specif ical ly i m m u n o -  
r eac t i ve  ca lc i tonin .  The  fac t  t h a t  a p a r t  of these  g ranu les  
do n o t  show a pos i t ive  r eac t i on  w i t h  t he  i m m u n o p e r o x i -  
dase  t e c h n i q u e  m a y  be  due  to  a p a r t i a l  d e n a t u r a t i o n  of 
t h e  ca lc i ton in  a f fec t ing  i t s  i m m u n o r e a c t i v i t y ,  or to  t he  
p resence  of a second t y p e  of g ranu les  c o n t a i n i n g  a 
po lypep t ide - s  of u n k n o w n  n a t u r e  syn t t l e t i zed  b y  t he  
C cells. The  n a t u r a l l y  occur r ing  perox idase  p r e s e n t  in  t he  
t h y r o i d  does n o t  h i n d e r  specific l abe l l ing  of t he  granules  
of t h e  C cells, as t he  e n z y m e  occurs  on ly  in t he  m a s t  cells 
a n d  red  b lood  corpuscles  w h i c h  are morpho log ica l ly  qu i t e  
d i s t i nc t  f r om the  C cells. The  ca l c i ton in  c o n t e n t  of the  
C cells is loca ted  in t he  granules ,  and  s e p a r a t i o n  of cel lular  
componen t s ,  b y  dens i t y  g r a d i e n t  cen t r i fuga t ion ,  showed 
t h a t  ca lc i ton in  is p r e s e n t  p r e d o m i n a n t l y  in  t h e  g r a n u l a r  
f r ac t i on  7. 
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Eye lens development and 7 crystallins in Discoglossus pictus (Anura) 
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Summary. The  o n t o g e n y  a n d  loca l iza t ion  of t he  7 c rys ta l l ins  in  Discoglossus p ic tus  lens d e v e l o p m e n t  ha s  been  de ter -  
mined .  Us ing  a n t i b o d y  specific for a m p h i b i a n  y c rys ta l l ins  in  t h e  immunof luo re scence  t echn ique ,  i t w a s  found  t h a t  Y 
c rys ta l l ins  f i rs t  a p p e a r  in  p r i m a r y  lens  f ibre  cells in  t h e  lens r u d i m e n t ,  and  con t inue  to  be  r e s t r i c t ed  to  t h e  f ibre  a rea  
as lens d e v e l o p m e n t  progresses.  T h u s  t he  role of Y c rys ta l l ins  as i nd ica to r s  of a d i f f e r en t i a t ed  s t a t e  r e m a i n s  c o n s t a n t  in  
a m p h i b i a n  evo lu t ion ,  h a v i n g  been  d e m o n s t r a t e d  in t h e  m o s t  a rcha ic  a n u r a n  super fami ly ,  as well  as in  o the r s  more  
r e c e n t l y  evolved.  

Discoglossus  p ic tus ,  t he  p a i n t e d  frog, is a m e m b e r  of t h e  
f a m i l y  Discoglossidae a n d  n a t i v e  to  s o u t h w e s t e r n  E u r o p e  
a n d  n o r t h w e s t e r n  Africa.  A l t h o u g h  r a n i d  in a p p e a r a n c e  
a n d  size, th i s  a n u r a n  is cons idered  to  be  evo lu t i ona r i l y  
p r imi t i ve .  P r ev ious  s tud ies  to  d e t e c t  t h e  t i m e  of f i rs t  
a p p e a r a n c e  a n d  loca l iza t ion  of t h e  7 c rys ta l l ins ,  t hose  
s t r u c t u r a l  lens p ro t e in s  specific for  lens f ibre  fo rma t ion  
in  a m p h i b i a n s ,  h a v e  c o n s i s t e n t l y  assoc ia ted  t h e i r  a p p e a r -  
ance  w i t h  t he  d i f f e r en t i a t i on  of p r i m a r y  lens f ibre  cells m 
t h e  e m b r y o n i c  lens  r u d i m e n t  3-5. I n  o rder  to  d e t e r m i n e  
t h e  p resence  of t h i s  assoc ia t ion  in  t he  a rcha ic  a n u r a n s ,  
t h e  o rogeny  a n d  loca l iza t ion  of t h e  7 c rys ta l l ins  in D. 
p i c tu s  d e v e l o p m e n t  was  e luc ida ted  b y  m e a n s  of t h e  
i m m u n o f l u o r e s c e n c e  t echn ique .  
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