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Concern ing  t he  i n t e r a c t i o n  be t w een  Ag+ a n d  ouaba in ,  2 
m a i n  fea tu res  were  found  as shown in f igure 2: a) w h e n  
t he  ac t ive  t r a n s p o r t  of N a  was f i rs t  abo l i shed  b y  ouaba in ,  
Ag+ a d d e d  to t he  ou te r  so lu t ion  could elici t  no  c h a n g e  in 
SCC; b) in  con t r a s t ,  a conspicuous  increase  in k was  sti l l  
observed ,  i n d i c a t i n g  a change  in pass ive  m e m b r a n e  per-  
meab i l i ty .  F ina l ly ,  t h e  i n t e r ac t i on  b e t w e e n  Ag + and  
ami lor ide  p roduced  t h e  m o s t  i n t e r e s t i ng  a n d  u n e x p e c t e d  
biological  effects.  A d d i t i o n  of Ag + to t h e  inne r  so lu t ion  of 
skins  p r e t r e a t e d  w i t h  10 * M ami lor ide  resu l ted  in no 
change  in SCC or  k (figure 2). However ,  w h e n  Ag+ was 
a d d e d  to  the  outer solut ion,  2 m a i n  p h e n o m e n a  were  ob-  
se rved :  a) t he  inef fec t iveness  of ami lor ide  in skins  pre-  
t r e a t e d  w i t h  Ag+; b) a ' r enewed '  SCC in skins  p r e t r e a t e d  
w i t h  amilor ide.  
The  f i rs t  p h e n o m e n o n  was e v i d e n t  even  in the  p resence  
of v e r y  h igh  c o n c e n t r a t i o n  of amilor ide  ( >_ 10-* M). I n  a 
series of 21 expe r imen t s ,  ami lor ide  s l ight ly  r educed  SCC 
f rom an  ave rage  va lue  of 12.95 • 1.29 to 9:88 =E 0.98 ~zA 
cm -9, whi le  in skins  non-exposed  to Ag+, 10-* M ami lor ide  
was  suff ic ient  to  p r e v e n t  t he  e n t r y  of N a  in to  t h e  epi- 
the l i a l  ceils and  b r ing  SCC nea r ly  to  zero. The  second 
p h e n o m e n o n  is i l l u s t r a t ed  in f igures 2 a n d  3. A l t h o u g h  
SCC h a d  been  a l m o s t  c o m p l e t e l y  abol i shed  b y  amilor ide ,  
a d d i t i o n  of Ag+ to  t he  outer so lu t ion  i nduced  no t  on ly  an  
increase  in k b u t  also a rap id ,  phas ic  and  sus t a ined  in- 
crease in SCC in t h e  d i rec t ion  co r r e spond ing  to a N a  n e t  
f lux  f rom the  ou te r  t ow ar ds  the  i nne r  solut ion.  Th i s  
' r enewed '  SCC was  n e i t h e r  s t i m u l a t e d  b y  s u b s e q u e n t  
a d d i t i o n  of o x y t o c i n  (figure 2) no r  i n h i b i t e d  b y  f u r t h e r  
a d d i t i o n  of ami lor ide  b u t  read i ly  i n h i b i t e d  b y  o u a b a i n  
(figure 3). 
The  effects of Ag + on  frog skin r epo r t ed  here  differ  mar -  
ked ly  f rom those  descr ibed  w i t h  o the r  m e t a l  ions ~-5, ~, 9. 
A d d i t i o n  of Cu ++ a n d  La  +++ to t he  i nne r  so lu t ion  inh ib i t s  
t he  na t r i fe r ic  effect  of oxy toc in  a,9,1~ b y  con t ras t ,  Ag+ 
b locks  t he  h o r m o n a l  effect  on ly  w h e n  p r e s en t  in t he  ou t e r  
solut ion.  Moreover ,  i t  h a s  also been  shown  t h a t  SCC is 
sti l l  n e a r l y  t o t a l l y  i n h i b i t a b l e  b y  ami lor ide  in the  presence  

of Cd ++, La+++ a n d  Cu ++ i n ' t h e  ou t e r  so lu t ion  *, 9, u ;  in  
c o n t r a d i s t i n c t i o n ,  Ag+ reduces  m a r k e d l y  t h e  s ens i t i v i t y  
t o  ami lor ide  and,  m o s t  conspicuous ly ,  induces  a ' r enewed '  
SCC, in s k i n , p r e t r e a t e d  w i t h  amilor ide.  
The  sum of ou r  resu l t s  w i t h  oxytoc in ,  o u b a i n  and  amilo-  
r ide  is c o n s i s t e n t  w i t h  t he  v iew t h a t  changes  in SCC in- 
duced  b y  Ag+ ref lect  changes  in  n e t  Na  f lux across t h e  
skin, The  s ame  seems also to a p p l y  to  t he  ' r enewed '  SCC 
w h i c h  is i n h i b i t a b l e  b y  o u a b a i n  (figure 3). 2 o the r  l ines 
of evidence,  r e cen t l y  o b t a i n e d  in our  l a b o r a t o r y  11, s t rong-  
ly  s u p p o r t  th i s  i n t e r p r e t a t i o n  : first,  , renewed '  SCC is also 
d e m o n s t r a b l e  w h e n  Li+ s u b s t i t u t e s  for Na+;  secondly,  in 
skins p r e t r e a t e d  w i t h  amilor ide ,  a large increase  in t he  
inf lux  of N a  e9 follows t he  add i t i on  of Ag+. However ,  
a d d i t i o n a l  s tud ies  are necessa ry  to  e luc ida te  t he  mecha -  
n i s m  of t he  large increase  in  k obse rved  in d i f fe rent  ex- 
p e r i m e n t a l  condi t ions ,  as well  as t he  chemica l  species 
associa ted  w i t h  it. 
Severa l  poss ibi l i t ies  could be cons idered  to  exp la in  t h e  
obse rved  i n t e r a c t i o n  b e t w e e n  Ag+ and  amilor ide.  Ag+ 
could i n t e r a c t  w i t h  ami lor ide  recep tors  of t he  so-called N a  
channe l s  of t h e  ou twa rd - f ac ing  m e m b r a n e  of t he  sk in  12, 
or open  up  some ami lor ide  insens i t ive  p a t h w a y  m a k i n g  N a  
ava i l ab le  to  t h e  p u m p .  Be ing  a we l l -known su l fhydry l  
reagent ,  i t  is l ikely t h a t  t he  effects of Ag + on p e r m e a b -  
i l i ty  r e su l t  f rom an  i n t e r a c t i o n  w i t h  S H  groups  of t he  
m e m b r a n e  a n d / o r  o the r  cel lular  componen t s .  However ,  
i t  is n o t e w o r t h y  t h a t  o t h e r  su l fhydry l  r eagen t s  wh ich  we 
a l r eady  t e s t e d  (e.g. PCMBS,  m e t h y l m e r c u r y )  h a v e  effects  
qu i te  d i f fe ren t  f rom those  r epo r t ed  here.  A t  a n y  r a t e  Ag§ 
appea r s  to  be  a new and  useful  tool  to  help  u n d e r s t a n d i n g  
m e m b r a n e  p e r m e a b i l i t y  and  N a  t r a n s p o r t  a t  t he  mole-  
cu lar  level. 

9 R.C. De Sousa, J. Physiol. 71, 5A (1975). 
10 J. Marguerat and R. C. De Sousa, Experientia 31, 73 (1975). 
11 J .H .  Li, unpublished results. 
12 A.W. Cuthbert, Molee. Pharmac. 10, 892 (1974). 
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Summary. Var ious  a l t e r a t i ons  in Giemsa  b a n d i n g  t e c h n i q u e  h a v e  been  i n t r o d u c e d  to observe  t he i r  inf luence on  b a n d  
f o r m a t i o n s  in M-ch r om os om e  of Vicia  I aba  roo t  t ip  d iv id ing  cells. W i t h  t he  i n t r o d u c t i o n  of some m i n o r  a l t e r a t ions  in  
t he  t echn ique ,  r e v e l a t i o n  of a large n u m b e r  of classes of cons t i t u t i ve  h e t e r o c h r o m a t i n  has  been  m a d e  poss ib le .  Ap-  
p a r e n t l y  such  Giemsa  b a n d i n g  p a t t e r n  is c o m p a r a b l e  to  t he  ones obse rved  in a rou t ine  way  a m o n g s t  m a m m a l i a n  
chromosomes .  

A l t h o u g h  r ecen t ly  var ious  b a n d i n g  m e t h o d s  h a v e  been  
deve loped  for t he  s t u d y  of chromosomes ,  t h e  m e c h a n i s m  
of b a n d  f o r m a t i o n  is st i l l  a con t rover sy .  I t  h a s  been  
d e m o n s t r a t e d  t h a t  such  b a n d i n g  is n o t  s imp ly  t he  resu l t  
of d e n a t u r a t i o n  and  r e n a t u r a t i o n  of r epe t i t i ve  D N A  se- 
quences  a-5, b u t  r a t h e r  resu l t s  f rom modi f i ca t ions  of DNA-  
p ro t e in  or p r o t e i n - p r o t e i n  associa t ions  6, 7. The  base  specific 
assoc ia t ions  wh ich  d e t e r m i n e  Giemsa  s t a in ing  requi res  a n  
e x a m i n a t i o n  of t h e  n a t u r e  of these  p ro t e in s  to  f ind  
w h e t h e r  t h e y  are acidic a n d / o r  basic,  as a requis i te  for 
e v a l u a t i n g  t h e i r  genet ic  func t ion .  Dick  a n d  J o h n s  s and  
B r o d y  9 h a v e  found  t h a t  ac id-a lcohol  f i xa t ion  fails t o  
r e m o v e  q u a n t i t a t i v e l y  all  t h e  h i s tones  f rom the  cytologi-  
cal p r epa ra t i ons ,  whi le  S u m n e r  et  al. 1~ conc luded  t h a t  

h i s tones  are m o s t l y  r e m o v e d  b y  f ixat ion.  Comings  n 
and  Comings a n d  Avel ino  12 has  c la imed t h a t  b a n d  
f o r m a t i o n  can  be  ach ieved  a f te r  h i s tones  h a v e  been  
r e m o v e d  f rom slides b y  acid ex t rac t ion .  R e c e n t l y  B r o w n  
et  al. la ind ica te  t h a t  r e m o v a l  of h i s tones  f rac t ions  f l  a n d  
f2a  are necessa ry  for b a n d  fo rmat ion .  The  p r e sen t  
c o m m u n i c a t i o n  deals  w i t h  t he  resu l t s  of Giemsa  b a n d i n g  
on  M-ch romosome  of Vic ia  f aba  a f te r  i n t r o d u c t i o n  of 
va r ious  p rocedura l  a l t e r a t ions  in  t he  t echn ique .  Growing  
p r i m a r y  roo t  t ips  of B r o a d  b e a n  (Vicia faba) has  been  used 
in th i s  s tudy .  The  roo t  t ips  h a v e  been  t r e a t e d  w i t h  0 .01% 
colchicine for  2-3  h before  f ixa t ion  in e thano l -ace t i c  acid 
(3 : 1) m i x t u r e  for  8 h. Af te r  8 h t h e y  are t r an s f e r r ed  to  
e thanol .  Squashes  of t h e  m e r i s t e m a t i c  roo t  t ip  cells 
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Brief summary of the results of application of Giemsa banding techniques at "~arious altered (in concentration levels of reagents, time and 
temperature of treatments) treatment conditions 

Pretreatment of the root Treatment Incubation Results 
tips 

0.07 N NaOH 6• SSC at 65~ 12-24 h 

0.07 N NaOH Sorensens' buffer at 60~ 12 24 h 

0.2 N HCI 10-30 rain 0.07 N NaOH 2 • SSC or Sorensen's buffer at 60~'C 
1-24 h 

- Trypsin 0.25% - 
10 15 see 25~ 
5 M o r 6  Murea 
10 M KMnO 4 with 
5 mM MgSO 4 
2•  at 60~ 
1-24 h 
Ba(OH}~ 2 x SSC 60~ 1 h 

0.2 N HCI 25-60~ 2 • SSC 60~'C lh 
10 30 rain 

0.1 or 0.2 N HCI Ba(OH)2 2 • SSC 60~ I h 

Peetinas and cellulase with Ba(OH)2 2 x SSC 60~ 1 h 
few drops of HC1 

Distorted, ghost like swollen 
chrolnosomes 
Distorted, ghost like swollen 
chronlosomes 
Distosted, ghost like swollen 
ehroinosomes 
Negative for staining 

Negative for staining 
Positive for staining 
No differential staining 
Weak staining and no differential 
staining 
Positive for eentromeric terminal 
and interstitial heterochromatin 
Positive for centroineric 
heteroehromatin 
Positive for centromeric 
heterochrolnatin 
Positive for centrolneric and 
terminal heterochromatin 

( f resh  or  u p  to  2 d a y s  old) h a v e  been  p r e p a r e d  in 45~o 
acet ic  acid. Cover  g lasses  are r e m o v e d  i m m e d i a t e l y  a f t e r  
s q u a s h i n g  b y  d r y  ice m e t h o d  so t h a t  tile r e m o v a l  of 
ac id - so lub le  p r o t e i n s  t h r o u g h  acet ic  acid is c aused  a t  i ts  
m i n i m u m .  The  sl ides are d e h y d r a t e d  in e t h a n o l  for  2-3 
h a n d  t h e n  a i r -dr ied .  F r e s h l y  m a d e  a i rd r ied  p r e p a r a t i o n s  
h a v e  b e e n  used  for  all the  e x p e r i m e n t a l  t r e a t m e n t s .  
V a r i o u s  c o n d i t i o n s  t h a t  h a v e  been  a d o p t e d  for  b a n d i n g  
t h r o u g h  G i e m s a  s ta in ,  are  ind ica ted  in t he  table .  
T h e  p e r t i n e n t  f e a tu r e s  of ou r  o b s e r v a t i o n s  h a v e  been  
ind i ca t ed  in t he  table .  Use  of N a O H  w i t h  or  w i t h o u t  o t h e r  
t r e a t m e n t s  (a-c  in t he  table)  h a s  c aused  c h r o m o s o m a l  
d i s t o r t i on .  I t  h a s  r e su l t ed  in c h r o m o s o m e s  w h i c h  a p p e a r  
as  ghos t - l ike  bodies .  No  b a n d i n g  f o r m a t i o n  could  be 
ach i eved  b y  these  t r e a t m e n t s .  O u r  a t t e m p t s  to  cause  
b a n d  f o r m a t i o n  b y  the  use  of p r o t e o l y t i c  e n z y m e  t r y p s i n  
(d in t he  table)  a n d  b y  the  p r o t e i n  d e n a t u r i n g  s u b s t a n c e  
like u rea  (e in t he  table)  h a v e  been  unsuccess fu l .  Fa i lu re  
of  t r y p s i n  t r e a t m e n t  to  cause  b a n d s  in a i r -d r ied  cells 
w i t h o u t  p h o s p h a t e - b u f f e r e d  G i e m s a  s t a i n  has  been  
e x p e r i e n c e d  ear l ier  ~4. H o w e v e r ,  D6be t  e t  al. 15 h a v e  
o b s e r v e d  f o r m a t i o n  of b a n d s  in p l a n t  c h r o m o s o m e s  a f t e r  

M-chromosome of Vicia faba after various treatment conditions and 
Giemsa staining, a Method using KMnO i (details in the table, /). 
b Incubation in 2 • SSC (details in the table, g). c Ba(OH)2 treatment 
and incubation in 2 • SSC (details in the table h). d HC1 treatment 
(details in the table, i). e HCI treatment and incubation in 
Ba(OH) 2 (details in the table, /). / Enzymes treatment and incu- 
bation in Ba(OH)2 (details in the table, k). 

u r ea  t r e a t m e n t .  The  m e t h o d  of U t a k o j  i 16, in w h i c h  K M n O  4 
is used  ( / i n  t he  table)  a long  w i t h  Mg++ for  b a n d  f o r m a t i o n ,  
has  r e su l t ed  good c h r o m o s o m e  s t a in ing ,  a l t h o u g h  i t  
failed to  p r o d u c e  a n y  l o n g i t u d i n a l  d i f f e ren t i a l  s t a i n i n g  
(figure, a). T h e  p r o c e d u r e  in w h i c h  i n c u b a t i o n  in 2 • SSC 
(g in t he  table)  h a s  b e e n  car r ied  o u t  for  1-24  h, r e su l t ed  in 
v e r y  feeble or  f a in t  s t a i n i n g  (figure, b). E x p e r i m e n t a l  
p r o c e d u r e  (h in t he  table)  in w h i c h  t h e r e  is no  HCI  
t r e a t m e n t  or  e n z y m e  d iges t ion  or  a lka l ine  acid t r e a t m e n t ,  
h a s  r e su l t ed  in c aus ing  the  f o r m a t i o n  of b o t h  G- and  C- 
b a n d s ,  i.e. c e n t r o m e r i c ,  t e r m i n a l  a n d  i n t e r c a l a r y  b a n d s  
in t he  c h r o m o s o m e s  (figure, c). T h e  b a n d s  f o r m e d  n e a r  
c e n t r o m e r e  a n d  t e r m i n a l  reg ions  are c o m p a r a t i v e l y  
d a r k e r  t h e n  t h o s e  t h a t  h a v e  been  o b s e r v e d  in t h e  in t e r s t i -  
t ia l  regions .  I t  is e v i d e n t  f r o m  the  f igure  t h a t  a t  l eas t  16 
b a n d s  are  d i s t r i b u t e d  all t h r o u g h  o u t  t he  M - c h r o m o s o m e .  
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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 .  

17 D. Schweizer, Chromosoma d0, 307 (1973). 
18 B.S. Gill and G. Kimber, Proc. Nat. Acad. Sci. 71, 1247 (1974). 
19 D.E.  Conlings, in: The Cell Nucleus. Ed. H. Busch. Academic 

Press 1974. 
20 L. Pothier, J. F. Gallagher, C. E. Wright and P. R. Libby, 

Nature 255, 350 (1975). 
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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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