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Acid t r e a t m e n t  and  i n c u b a t i o n  ill 2 • SSC w i t h  or 
w i t h o u t  Ba(OH)2 (i and  ]" in  t he  table)  h a v e  p roduced  
some l imi ted  b a n d  fo rmat ions .  W i t h o u t  Ba(OH)~ t r e a t -  
m e n t  (i in t he  table) ,  f a i n t  b a n d s  h a v e  been  obse rved  
(figure, d). I n  con t ras t ,  w i t h  t he  r e t e n t i o n  of Ba(OH)2 
t r e a t m e n t  (1' in  t he  table)  d a r k  b a n d s  h a v e  been  o b t a i n e d  
(figure, e). However ,  such  t r e a t m e n t  cond i t ions  do n o t  
r evea l  all t h e  b a n d s  t h a t  h a v e  been  obse rved  t h r o u g h  t he  
m e t h o d  h. The  use of pec t inase  a n d  ce l lu lase  w i t h  few 
drops  of HC1 as p r e t r e a t m e n t  before Ba(OH)2 t r e a t m e n t  
(k in  the  table) ,  has  resu l ted  in to  appea rence  of b a n d s  in 
t he  cen t romer i c  and  t e r m i n a l  regions of t he  ch r om osomes  
(figure, /). B a n d  format iong  in t he  i n t e r s t i t i a l  regions of 
t h e  ch romosomes  h a v e  been  e x t r e m e l y  poor. Use of t he  
t r e a t m e n t  cond i t ions  ind ica t ed  as h in  t he  tab le ,  ha s  
b e e n  e x t e n d e d  for b a n d  f o r m a t i o n s  to  somat i c  ch romo-  
somes of Al l ium s a t i v u m  a n d  Zea mays .  Chromosomes  of 
these  p l a n t  ma te r i a l s  h a v e  also exh ib i t ed  s imilar  b a n d i n g  
charac te r i s t i cs .  
I t  is k n o w n  t h a t  t he  acid-f ixed,  a i r -dr ied  c h r o m o s o m a l  
p r e p a r a t i o n s  are left  w i t h  some h i s tones  9,11. T r e a t m e n t  
w i t h  Ba(OH)2 followed w i t h  i n c u b a t i o n  in 2 • SSC a t  
60~ is cons idered  re l a t ive ly  w e a k  in compar i son  w i t h  
N a O H  t r e a t m e n t  6 for caus ing  loss of p r o t e i n  or DNA.  
The  t r e a t m e n t  cond i t ions  c o n t a i n i n g  in m e t h o d  h of t he  
t ab le ,  m i g h t  h a v e  af fec ted  superf ic ia l  D N A - p r o t e i n  

assoc ia t ions  suf f ic ien t ly  to  a l t e r  t he  Giemsa  s t a in ing  
reac t ion ,  b u t  no t  s ign i f i can t ly  to  a l t e r  the  D N A  c o n t e n t  
or pack ing ,  as m i g h t  be expec ted  f rom v igorous  t r e a t m e n t s  
w i t h  N a O H ,  t ryps in ,  u r ea  and  K M n O  4. I t  appea r s  t h a t  a 
s ign i f ican t  f ac to r  wh ich  a p p a r e n t l y  d e t e r m i n e s  b a n d  
f o r m a t i o n  is connec t ed  w i t h  acid t r e a t m e n t .  A t  least ,  t h a t  
acid t r e a t m e n t  plays  a v i t a l  role has  been  d o c u m e n t e d  b y  
B r o w n  e t  al. la in case of G - b a n d i n g  in m a m m a l i a n  
chromosomes .  B o t h  t he  methodolog ies  a d o p t e d  b y  
Schweizer  17 a n d  Gill and  K i m b e r  18 w i th  r ega rd  to  
b a n d i n g  in p l a n t  ch romosomes  c o n t a i n e d  acid t r e a t m e n t  
in some or o the r  form.  I t  is k n o w n  t h a t  HC1 t r e a t m e n t  
causes  loss of h i s tone  f rom the  c h r o m a t i n  m a t e r i a l  
comple t e ly  12,19 or d i f fe ren t i a l ly  for some f rac t ions  of 
h is toneg,  20. The  cha rac t e r i s t i c  d i sappea rence  of G - b a n d s  
a f te r  i n t r o d u c t i o n  of HC1 t r e a t m e n t  in ou r  p r e p a r a t i o n s  
a n d  the  i n t e n s i t y  differences  obse rved  in t he  C-bands  w i t h  
and  w i t h o u t  HCI t r e a t m e n t  ind ica te  t h a t  h i s tones  per-  
h a p s  p l ay  a role in G iemsa  b a n d  fo rmat ion .  
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Summary. Mechan ica l  i n j u r y  in i tself  m a y  be  respons ib le  for t he  t r a n s i t i o n  of lens ep i the l ia l  cells f rom the  G o to t h e  
G1 c o m p a r t m e n t  of t he  cell cycle. This  t r a v e r s e  wh ich  does no t  d e p e n d  on D N A - d e p e n d e n t  h y p o p h y s i a l  h o r m o n e s  
m a y  be  in p a r t  reversible .  

A seasonal  v a r i a t i o n  in mi tos i s  in  t h e  a n u r a n  lens epi- 
t h e l i u m  has  been  obse rved  1, 2. I t  was  sugges ted  t h a t  hor-  
mones  m a y  be  in f luenc ing  th i s  mi to t i c  f l u c t u a t i o n  a. H y p o -  
p h y s e c t o m y  abol ishes  t h i s  seasona l  v a r i a t i o n  in mi tos is  4. 
E v e n  t h o u g h  i n ju ry - i nduced  h y p e r p l a s i a  is cha rac t e r i s t i c  
of t h e  lens of t he  i n t a c t  frog, mi tos i s  a n d  D N A  syn thes i s  
fai l  to  occur  in  response  to  phys ica l  in su l t  in  t he  hypo-  
p h y s e c t o m i z e d  frog. I n c o r p o r a t i o n  of 3H a c t i n o m y c i n  D 
was  found  to  increase  in nuclei  of lens ep i the l ia l  cells f rom 
h y p o p h y s e c t o m i z e d - i n j u r e d  frogs as c o m p a r e d  to hypo-  
physec tomized -non - in j  u red  an imals .  However ,  t h e  h ighes t  
i n c o r p o r a t i o n  was found  in i n t a c t - i n j u r e d  animals .  D N A  
syn thes i s  occur red  f i rs t  nea r  t he  cen t r a l  m e c h a n i c a l  in-  
j u r y  in the  lens ep i the l i um of h y p o p h y s e c t o m i z e d  frogs 
g iven  r e p l a c e m e n t  t h e r a p y  ( hypophys i a l  h o r m o n e s ) ;  b u t  
D N A  syn thes i s  occur red  f i rs t  in  t he  ou te r  g e r m i n a t i v e  
zone in t h e  lens e p i t h e l i u m  of s imi la r  h y p o p h y s e c t o m i z e d  
frogs g iven  r e p l a c e m e n t  t h e r a p y  b u t  n o t  g iven  m e c h a n i c a l  
injur ies .  I t  was  sugges ted  t h a t  lens ep i the l ia l  cells m a y  
proceed  t h r o u g h  p a r t  of t he  cell cycle w i t h o u t  h y p o -  
phys i a l  h o r m o n e s  ~. The  p r e s en t  r e p o r t  d o c u m e n t s  f u r t h e r  
ev idence  sugges t ing  t h a t  m e c h a n i c a l  i n j u r y  b y  i tself  m a y  
s t i m u l a t e  cells to  proceed  f rom G O to  G 1 and  t h a t  th i s  t r a n -  
s i t ion  m a y  be  p a r t l y  revers ible .  
Materials and methods. R a n a  p ip iens  were o b t a i n e d  f rom 
Lake  C h a m p l a i n  F rog  Company ,  Alburg ,  V e r m o n t  or 
W a r d ' s  N a t u r a l  Science E s t a b l i s h m e n t ,  Inc. ,  Roches te r ,  
New York.  All  frogs were m a i n t a i n e d  ill 2 inches  of w a t e r  
a t  24 • 2~ H y p o p h y s e c t o m y  was accompl i shed  fol- 

lowing a p rocedure  of H o g b e n  6. On ly  t he  a d e n o h y p o -  
phys is  was  r emoved .  S h a m  opera t ions  were pe r fo rmed  b y  
dr i l l ing t h r o u g h  t he  p a r a s p h e n o i d  bone  j u s t  an t e r i o r  to  
t he  gland.  In.  b o t h  cases ce rebrosp ina l  fluid was lost. 3 
weeks were a l lo t t ed  before  e x p e r i m e n t s  were p e r f o r m e d  
to  al low levels of h o r m o n e s  to decrease.  Mechan ica l  in-  
j u r y  was accompl i shed  us ing  a 0-gauge insect  p in  ac- 
cord ing  to a p rev ious ly  m e n t i o n e d  methodT.  F rogs  were 
anes thes ized  us ing  Tr ica ine  m e t h a n e s u l f o n a t e  (Ayers t  
Labora to r ies ) .  The  p in  was inse r ted  t h r o u g h  t i le  co rnea  
a n d  p ierced t he  capsule,  ep i t he l i um a n d  cor tex  of t h e  
cen t r a l  a n t e r i o r  region of t he  lens. Lenses  were d issec ted  
free f rom the  globe a n d  p laced  ill a H - t h y m i d i n e  (s.a. 6.4 
f rom New E n g l a n d  Nucleur)  a t  a c o n c e n t r a t i o n  of 5 
~Ci/ml.  The  b a t h i n g  so lu t ion  consis ted  of t he  r ad ioac t i ve  
label  added  to  Ea r l e ' s  sa l t  so lu t ion  (Grand  I s l and  Bio-  
logical Company)  a d j u s t e d  to  280 mOsm.  I n c u b a t i o n  was  
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for 1 h wi th  subsequen t  f ixat ion in Carnoy 's .  Whole-  
m o u n t s  were p repa red  following H o w a r d ' s  s m e t h o d  as 
modif ied by  Ro ths t e in  9. K o d a k  NTB-3 emulsion was 
used for au to rad iog raphy  wi th  an exposure  t ime of 3 
weeks. All s ta in ing  was done wi th  Harr is  hematoxy l in .  
R e p l a c e m e n t  t h e r a p y  was accompl ished by  in ject ing i.p. 
0.5 ml of a p i t u i t a ry  homogena te  consist ing of one adu l t  
adenoti~ypophysis in 1 ml physiological  saline. 
Results. DNA synthes i s  in lens epi the l ium from in tac t  
animals  normal ly  occurs in the  germina t ive  zone only 
(figure 1, group 1, 126 and 132 h). Epi the l ia l  cells f rom 
in tac t  frogs which have  been pin- in jured  normal ly  elicit 
DNA synthes is  42 h pos t - in ju ry  t h r o u g h o u t  the  ent i re  lens 
epi the l ium (group 1, 138 h). H y p o p h y s e c t o m i z e d  or- 
ganisms had the r ight  lens p in- in jured  at  0 h while a t  
96 h the  left  lens was p in- in jured  wi th  r ep l acemen t  
t h e r a p y  given at  th is  later  t ime  (group 2). If  the  cells in 
the  r ight  lens had  progressed t h rough  p a r t  of the  G~ com- 
p a r t m e n t  of the  cell cycle, t h e y  migh t  be expec ted  to 
synthes ize  DNA before those  cells in the  left lens epi- 
thel ium. Resul ts  show t h a t  DNA synthes is  begins in the  
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Fig. l. Effects of replacement therapy on a long term and short ternl 
injury of lenses from intact and hypophysectomized (ItYPOX) frogs. 
The star shaped figures represent lefts epithelial whole-re<rants. The 
shaded areas represent areas with DNA synthesis. 6 a~limals were 
used for each data point. See text for further discussion. 

r ight  lens a t  132 h (36 h af ter  in i t ia t ion of r ep lacemen t  
the rapy) ,  whereas  DNA syn thes i s  in the  left  lens does no t  
begin unti l  186 h (90 h a f te r  in i t ia t ion of r ep lacemen t  
therapy) .  Before this  DNA synthes is .  (in b o t h  r ight  and 
left  lenses) there  is a cent ra l  migra t ion  of epi thel ial  cells 
t o w a r d  the  in iury  site. However ,  p re - in ju ry  cell dens i ty  
is no t  res tabl ished before the  onset  of this  cent ra l  D N A  
synthesis .  
Prev ious  s tudies  had  shown t h a t  the  in jury  area in lenses 
of h y p o p h y s e c t o m i z e d  frogs even tua l ly  filled in wi th  an 
abnormal ly  high cell dens i ty  2 weeks af ter  pin injury.  
This occurred at  the  expense  of the  middle  area be tween  
the  cent ra l  in jury  and the  outer  ge rmina t ive  zone. This 
middle  area had  the  lowest  cell dens i ty  a t  2 weeks af ter  
in jury  in con t ras t  to the  in jury  locus which had  the  
lowest  cell dens i ty  immed ia t e ly  following the  injury.  If  
cells near  the  pin in jury  r emained  in the  advanced  G 1 
s t a te  t h e n  DNA synthes is  should first  occur here. If  the  
cells had  gone f rom the  advanced  G 1 s ta te  back  to the  
earlier G O or early G1 condi t ion,  t h e n  DNA synthes i s  
migh t  not  ini t ial ly occur immed ia t e ly  p rox imal  to the  
in jury  focus. H y p o p h y s e c t o m i z e d  frogs were p in- in jured  
wi th  r ep l acemen t  t h e r a p y  beginning 9 days  later. The 
resul ts  are i l lus t ra ted in figure 2. DNA synthes is  occurred 
first  ne i ther  in the  ge rmina t ive  zone nor  a t  the  in jured 
area. In s t ead  DNA synthes i s  occurred in the  cell sparses t  
region be tween  the  in jury  and  ge rmina t ive  zone. 
Discussion. Presen t  evidence suggests  t h a t  mechanica l  
in jury  in itself (wi thout  the  aid of hormones)  m a y  cause 
cells to t raverse  f rom G O to G 1 in the  hyperp las t i c  response  
in the  lens epi the l ium of the  adul t  frog. F u r t h e r  experi-  
men t s  suggest  t h a t  th is  t r ans i t ion  m a y  be in p a r t  re- 
versible.  This premise  does no t  indicate  t h a t  hypophys i a l  
ho rmones  are no t  affect ing G O lens epi thel ia l  cells. DNA 
synthes i s  occurs a t  186 h in figure 1, group 2, left  lens; 
bu t  DNA synthes is  occurs a t  138 h in figure 1, group 1, 
r ight  and left lenses. In both  cases p in  in jury  was ac- 
compl ished at  96 tl and e i ther  exogenous  or endogenous  
hypophys i a l  ho rmones  were p resen t  a t  this  t ime.  This 
difference of 38 h m a y  suggest  t h a t  there  is a lag t ime so 
t h a t  inact ive  hypophys i a l  ho rmones  m a y  be conver ted  to 
act ive forms. The fact  t h a t  an i n t r acammera l  in ject ion of 
hypophys i a l  ho rmones  does no t  elicit DNA synthes is  
when  used as r ep l acemen t  t h e r a p y  in figure 1, group 2 
lends suppor t  to th is  idea. However ,  lens epi thel ia l  cells 
f rom h y p o p h y s e c t o m i z e d  frogs m a y  be qua l i t a t ive ly  dif- 
fe rent  t h a n  lens epi thel ial  cells f rom in tac t  frogs and th is  
m a y  account  for p a r t  of th is  38-h-delay. U l t r a s t ruc tu ra l  
s tudies  are now u n d e r w a y  to  answer  this  and o the r  
ques t ions  concerning the  role of hypophys i a l  ho rmones  
and  wound  hyperp las ia  in the  lens ep i the l ium of the  adul t  
frog. 

Fig. 2. DNA synthesis in a lens epithelium from a hypophysectomized 
frog given replacement therapy eorninencing 9 days after pill injury. 
Note the increase in cell density at the wound site (left) with the 
absence of DNA synthesis in this area. Incorporation and mitotic 
figures are located distally from the wound area. Hematoxylin 80 X. 
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