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L e t  us  no t e  t h a t  t he  s y n t h e s i s  of D N A  of p l a n t l e t s  
i n c u b a t e d  in t h e  p resence  of t r i t i a t e d  t h y m i d i n e  or  h y d r o -  
t ized E. coli D N A  -3 d id  n o t  seem af fec ted  in a n y  w a y  b y  
t h e  c h a n g e  of t e m p e r a t u r e  b e t w e e n  d e v e l o p m e n t  a n d  
i n c u b a t i o n .  Moreover ,  p l a n t s  i n c u b a t e d  in a so lu t ion  of 
3 H - t h y m i d i n e  syn the s i zed  d u r i n g  t h e  s ame  t i m e  a b o u t  
10 t imes  less r a d i o a c t i v e  D N A  t h a n  t he  a m o u n t  found  
a f te r  a b s o r p t i o n  of E. coli D N A - 3 H .  

The  fac t  t h a t  u n d e r  our  e x p e r i m e n t a l  cond i t ions  in  
c e r t a i n  c i r c u m s t a n c e s  t e m p e r a t u r e  af fec ted  t h e  depoly-  
m e r i z a t i o n  of t he  foreign D N A  t r a n s l o c a t e d  w i t h o u t  in-  
f luencing,  in t h e  least ,  t h e  syn thes i s  of e n d o g e n o u s  D N A  
proves  t h a t  t h e  2 p h e n o m e n a  are  d i s t i n c t  8. 

Rdsumd. N o u s  a v o n s  6 tudi6  l ' i n f luence  de  d i f f6ren tes  
t e m p 6 r a t u r e s  su r  la  t r a n s l a t i o n  de I ' A D N  d 'o r ig ine  bac t6 -  
r i enne  chez  les p l a n t u l e s  de  t o m a t e .  L a  t e m p 6 r a t u r e  n ' a  
a u c u n e  in f luence  en  el le-mSme. N ~ a n m o i n s  des v a r i a t i o n s  

de  t e m p 6 r a t u r e  d i m i n u e n t  la d 6 p o l y m 6 r i s a t i o n  de  I ' A D N  
6 t r a n g e r  migr6  d a n s  la  p l an t e .  
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The Question of Lens Regeneration from Parts of the Optic Vesicle in the Chick E m b r y o  x 

N u m e r o u s  e x p e r i m e n t s  h a v e  d e m o n s t r a t e d  t h a t ,  in cer- 
t a i n  Urodeles ,  a new lens  fo rms  f rom iris t i s sue  a f t e r  re- 
m o v a l  of t h e  or ig ina l  lens  f rom t h e  eye  (STONE*). L i m i t e d  
s tud ies  sugges t  t h a t  lens  r e g e n e r a t i o n  f rom iris t i s sue  does  
n o t  occur  in  a d u l t  rept i les ,  b i rd s  or  m a m m a l s  (STONES). 
New lenses  are  occas iona l ly  f o r m e d  in  t h e  op t ic  vesicle  of 
t h e  ch ick  e m b r y o  a f t e r  r e m o v a l  of t h e  or ig ina l  lens  b u t  
t h e i r  or ig in  is n o t  clear .  A l t h o u g h  DETH 4 a n d  REINBOLD s 
h a v e  desc r ibed  r e g e n e r a t i o n  of lenses f rom t h e  op t ic  vesi-  
cle in  t i s sue  cu l t u r e  e x p e r i m e n t s  t h e  ev idence  is inade-  
qua te .  McKEEHAN s f o u n d  no  ev idence  of lens r e g e n e r a t i o n  
fol lowing r e m o v a l  of t h e  lens  in  ovo.  The  p r e s e n t  work  was  
u n d e r t a k e n  to  f u r t h e r  exp lore  t h e  or ig in  of new lenses in  
t h e  eye of  t h e  ch ick  embryo .  

The  e m b r y o s  used  in these  e x p e r i m e n t s  were  o b t a i n e d  
f rom W h i t e  L e g h o r n  eggs supp l i ed  b y  a c o m m e r c i a l  h a t c h -  
ery.  W i t h  t h e  a id  of f ine t u n g s t e n  needles  t h e  lens  was  ex-  
cised f r o m  t h e  op t i c  cup  of e m b r y o s  of 48 -72  h of i ncuba -  
t i on  a t  38°C (s tages  17-20,  H&MBURGER a n d  HAMILTON 7) 
fo l lowing 2 procedures .  I n  some  cases  t h e  e c t o d e r m  was  
r e m o v e d  f rom t h e  s ide of t h e  head ,  t h e  lens  excised  a n d  t h e  
op t ic  cup  c u t  out .  I n  o t h e r  cases t h e  lens  was  r e m o v e d  
t h r o u g h  a sl i t  in  t h e  e c t o d e r m  a n d  t h e  op t ic  cup  t o g e t h e r  
w i t h  e c t o d e r m  was  c u t  out .  I n  all  cases t he  op t ic  cup  was  
as free as  poss ible  of m e s e n c h y m e .  T h e  op t ic  cups  were 
c u l t u r e d  e i t h e r  on  t h e  chor io -a l l an to i s  of hos t  e m b r y o s  or  
on  a modi f ied  a g a r  m e d i u m  (WOLFF a n d  HAFFENS). T h e  
e x p l a n t e d  op t ic  cups  were  s u b s e q u e n t l y  recovered ,  f ixed,  
sec t ioned  a n d  s t a i ned  for  microscopic  e x a m i n a t i o n .  Of 112 
op t ic  vesicles a lone  c u l t u r e d  in  t h i s  way  none  showed  a n y  
ev idence  of new lens  fo rma t ion .  T h e y  did, however ,  show 
some  degree  of  m e t a p l a s i a  s imi la r  to  t h a t  desc r ibed  b y  

6 Ib  . . 

McKEEHAN . Of  159 e x p l a n t s  of op t i c  vesicles  a n d  ecto-  
d e r m  a la rge  n u m b e r  c o n t a i n e d  lenses  or  l en to id  s t ruc -  
t u r e s  (Figure)  f r e q u e n t l y  c lea r ly  a s soc ia t ed  w i t h  t h e  ecto-  
de rm.  T h e  f r e q u e n c y  of l ens  f o r m a t i o n  is s h o w n  in t h e  
Table .  

T h e  resu l t s  of ou r  e x p e r i m e n t s  show c lear ly  t h a t  a new 
lens a p p e a r s  in  t h e  e x p l a n t e d  op t ic  ves ic le  a f t e r  excis ion 
of t he  or ig ina l  lens  on ly  if e c t o d e r m  is i nc luded  w i t h  t h e  
e x p l a n t  a n d  t h e n  on ly  if t h e  e x p l a n t  is t a k e n  f rom a n  em-  
b r y o  of less t h a n  72 h of i n c u b a t i o n  (Table) .  T h e  poss ib le  

or ig ins  of new lenses in  t h e  op t i c  vesicle a re  l imi t ed  t o :  
r e g e n e r a t i o n  f rom lens  f r a g m e n t s  lef t  b e h i n d  a f t e r  t h e  
o p e r a t i o n ;  r e g e n e r a t i o n  f rom p a r t  of t h e  r e t i n a ;  or  b y  in-  
d u c t i o n  in  r e m a i n i n g  c o m p e t e n t  h e a d  ec tode rm.  I n  t h e  
p r e s e n t  e x p e r i m e n t s  care  was  t a k e n  to  r e m o v e  t h e  lens  
i n t a c t  a n d  to  p r e v e n t  f r a g m e n t a t i o n  of t h e  lens.  I t  is un -  

Optic vesicle and ectoderm of a 60 h embryo, after removal of the 
original lens, cultured for 5 days on the chorioallantois. A large lens 
(L) has formed adjacent to ectoderm (E). 
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l ike ly  t h a t  t h e  lenses  s u b s e q u e n t l y  o b s e r v e d  deve loped  
f rom lens  f r agmen t s .  Since no  lenses were  obse rved  to  
deve lop  in a n y  of 112 op t i c  vesicles  e x p l a n t e d  w i t h o u t  
e c t o d e r m  i t  m a y  be  conc luded  t h a t  r e g e n e r a t i o n  f rom t h e  
op t i c  cup  does no t  occur.  T he  r e m a i n i n g  poss ib i l i ty  is t h a t  
new  lenses a re  i n d u c e d  in t h e  h e a d  e c t o d e r m  b y  t he  op t i c  
cup.  T h e  e c t o d e r m  r e t a i n s  i t s  lens  c o m p e t e n c e  for  u p  to  5 
days  of i n c u b a t i o n  (DETH4) a n d  t he  opt ic  cup  r e t a i n s  i ts  
i n d u c t i v e  c a p a c i t y  for  a t  l eas t  some h o u r s  a f t e r  t h e  o r ig ina l  
lens  i nduc t ion .  

Since McKEEHAN ~ ha s  a l readb¢ w r i t t en  a c r i t ica l  r ev iew 
of t h e  l i t e r a t u r e  i t  is on ly  necessa ry  to  c o m m e n t  on  2 per -  
t i n e n t  repor t s .  DETH a r e m o v e d  t he  tens  f rom t h e  eye of 
chicks  of 2-5  days  of i n c u b a t i o n  a n d  c u l t u r e d  t h e  opt ic  cup  
in v i t ro .  A l t h o u g h  he  cons idered  t h e  h e a d  e c t o d e r m  to  be  
r e m o v e d  f rom t h e  reg ion  of t h e  eye he  s t a t e s  t h a t  ec to-  
d e r m  was e x p l a n t e d  w i t h  t he  opt ic  cup  a n d  e c t o d e r m  is 
s h o w n  in  h is  Figures .  H e  f o u n d  o n l y  t l  lenses  or  l en to id  
bod ies  in 114 e x p l a n t s  7 of wh ich  h a d  no  c o n n e c t i o n  w i t h  
t he  iris. F u r t h e r m o r e  t h e  t i m e  i n t e r v a l  for  t he  a p p e a r a n c e  
of t he se  lenses (48 h or  less) is m u c h  s h o r t e r  t h a n  t h e  t i m e  
r equ i r ed  for  lens  r egene ra t ion .  REINBOLD 5 r e m o v e d  t he  
lens  f rom t h e  eye of ch icks  of 48-50  h of i n c u b a t i o n  a n d  
c u l t u r e d  t h e  b l a s t o d e r m  in  v i t r o  for  1-3  days .  His  cu l t u r e s  
also inc luded  h e a d  ec tode rm.  I n  27 cu l tu res  15 fo rmed  no 
lenses.  Of t h e  o t h e r s  on ly  10 were e x a m i n e d  h is to logica l ly .  

Frequency of lens formation in cultures of optic vesicles and ectoderm 

Age of chick No. of No. of explants Frequency of 
in h cultures with lenses lens formation 

H e  found  9 lenses or  l en to id  bod ies  of wh ich  a t  l eas t  4 were  
c o n t i n u o u s  w i t h  t he  h e a d  ec toderm.  In  t h i s  s tudy ,  also, 
t h e  t i m e  i n t e r v a l  for  t h e  a p p e a r a n c e  of lenses  is v e r y  
shor t .  I t  is p r o b a b l e  t h a t  t h e  lenses  desc r ibed  b y  the se  
a u t h o r s  arose  e i t he r  b y  r e c o n s t i t u t i o n  of lens f r a g m e n t s  or  
b y  i n d u c t i o n  in c o m p e t e n t  h e a d  ec tode rm.  McKEEHAN ~ 
r e m o v e d  b o t h  t h e  lens  a n d  t h e  p r e s u m p t i v e  c o r n e a  f rom 
t h e  eye of 42 e m b r y o s  of 3-5  d a y s  of i n c u b a t i o n  a n d  ob-  
t a i n e d  no  lenses  w h a t e v e r .  T h e  age of h is  e m b r y o s  t o g e t h e r  
w i t h  t h e  absence  of h e a d  e c t o d e r m  could  exp la in  his  
resul ts .  

T h e  ques t i on  is w h e t h e r  a r e m o v e d  lens  is rep laced  in a n  
o rde r ly  p r e d i c t a b l e  m a n n e r  f rom a n o t h e r  t i ssue  of t h e  eye 
b y  a process  of r egene ra t ion .  The  ev idence  p r e s e n t e d  b y  
p r ev ious  s tud ies  does  n o t  d e m o n s t r a t e  t h a t  such  regenera -  
t i on  occurs,  especia l ly  in v iew of McKEEHAN'S n e g a t i v e  
resul ts .  W e  bel ieve  t h a t  ou r  resu l t s  s t r ong ly  sugges t  t h a t  
new  lenses  fo rm as a r e su l t  of i n d u c t i o n  in st i l l  c o m p e t e n t  
e c t o d e r m  a n d  t h a t  t h i s  e x p l a n a t i o n  could  a c c o u n t  for 
some or all of t he  lenses desc r ibed  b y  DETH a n d  REINBOLD. 

Rdsumd. Apr~s excis ion du  c r i s t a l l in  des  y e u x  d ' e m -  
b r y o n s  de  pou le t  de  48-72  h d ' i n c u b a t i o n  les v6sicules 
op t iques  6 t a l en t  cul t iv6es  in  v i t ro  ou sur  le chor io -a l l an-  
to ide  d ' a u t r e s  e m b r y o n s .  El les  6 t a l e n t  cu l t iv6es  en  quel-  
ques  cas  seules e t  en  a u t r e s  cas  avec  l ' e c t o d e r m e  c6pha-  
l ique. N o u v e a u x  cr i s ta l l ins  ne  se f o r m a i e n t  que  si l ' ec to-  
d e r m e  c6pha l ique  6 t a i t  inc lus  avec  la v6sicule  o p t i q u e  e t  si 
les v6sicules 6 t a l e n t  pr61ev6es des j eunes  e m b r y o n s .  On  
p e u t  conc lu re  que  les n o u v e a u x  cr i s ta l l ins  se f o r m e n t  d a n s  
l ' e c t o d e r m e  c6pha l ique  p a r  i n d u c t i o n .  Nous  n ' a v o n s  
t r o u v 6  a u c u n e  6v idence  de r6gdn6ra t ion  du  cr i s ta l l in  des  
t i ssus  de l 'oeil .  

48 30 21 70% 
60 45 15 33% 
68 33 6 20% 
72 49 0 0 
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Effects of Paradimethylaminoazobenzene  and the Antioxidant  N ,N ' -D i p he ny l -p -p he ny l e n e  Diamine  
in Developing Chicks 1 

EMANUEL a n d  LIPCHINA h a v e  sugges ted  t h a t  t h e  car-  
c inogen  P a r a d i m e t h y l a m i n o a z o b e n z e n e  ( P D A B )  exe r t s  
i t s  effect  b y  a f ree- rad ica l  m e c h a n i s m  3. Since m a n y  car-  
c inogens  are  m u t a g e n s  a n d  e m b r y o  deforming ,  a n d  s ince 
we are  i n t e r e s t e d  in e m b r y o  d e f o r m i n g  effects  of free 
rad ica l s  s, we dec ided  to  see (1) w h e t h e r  P D A B  de fo rms  
d e v e l o p i n g  chicks  a n d  (2) if so, w h e t h e r  t h e  a n t i o x i d a n t  
N, N ' - d i p h e n y l - p - p h e n y l e n e  d i a m i n e  ( D P P D )  could  m o d i f y  
i t s  effect .  

Methods. Fer t i l i zed  W h i t e  L e g h o r n  eggs o b t a i n e d  f rom 
Trus low F a r m s ,  Ches t e r town ,  M a r y l a n d  were  i n c u b a t e d  
a t  38°C, b e t w e e n  62 a n d  6 7 %  h u m i d i t y ,  a n d  r o t a t e d  3 
t imes  dai ly .  

P D A B  was dissolved,  6 m g  in e i t he r  0.1 ml  p o l y e t h y l e n e  
glycol  (PEG)  or  in 0.1 ml  of a m i x t u r e  of 9 p a r t s  P E G  a n d  
1 p a r t  a b s o l u t e  e t h a n o l .  T h e  l a t t e r  was  t r i ed  because  
P D A B  is more  soluble  in  it. W h i l e  th i s  is a large  dose ou r  
p r e l i m i n a r y  o r i e n t a t i o n  e x p e r i m e n t s  showed  i t  was  t h e  

sma l l e s t  dose t h a t  p r o d u c e d  d e t e c t a b l e  deformi t ies ,  p r o b -  
a b l y  because  so l i t t l e  is r e m o v e d  f rom yo lk  d u r i n g  em-  
b r y o n i c  life. D P P D  4 was dissolved,  0.1 m g  in 0.05 ml  
P E G  or  P E G  a n d  e t h a n o l  in t h e  m i x t u r e  desc r ibed  above .  

Before  t r e a t m e n t  of a n y  kind,  shel ls  were  s ter i l ized for  
30 m i n  in fo rma l in  v a p o r s  g e n e r a t e d  b y  a m i x t u r e  of 2 g 
K M n O  4 in 50 ml  37% f o r m a l d e h y d e .  P D A B  a n d  D P P D  
were a d m i n i s t e r e d  b y  m a k i n g  a sma l l  hole  in  t h e  shell  
ove r  t he  a i r  sac a n d  i n j ec t i ng  t h r o u g h  i t  i n to  t h e  yolk.  
P D A B  was  g iven  a f t e r  48 h of i n c u b a t i o n  a n d  D P P D  
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