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Summary. F i l a m e n t s  of  a n  a v e r a g e  d i a m e t e r  of  10 12 n m  h a v e  b e e n  i d e n t i f i e d  in  t h e  eye  l ens  f ib re  ceils of  r e p r e s e n t a t i v e  
spec i e s  of  e a c h  v e r t e b r a t e  o rder .  T h e s e  f i l a m e n t s  p r e s u m a b l y  s e r v e  a c y t o s k e l e t a l  role  in  t h e  l ens  f ibre  cells.  

T h e  c y t o p l a s m  of v e r t e b r a t e  s m o o t h  m u s c l e  c o n t a i n s  3 
s e t s  of  r e l a t i v e l y  l o n g  f i l a m e n t s 2 .  T h e  t h i n  f i l a m e n t s  of  
d i a m e t e r  5 8 n m  r e p r e s e n t  a c t i n  3 a n d  t h e  t h i c k  f i l a m e n t s  
c o r r e s p o n d  to  m y o s i n 2 .  T h e  i d e n t i t y  of  t h e  i n t e r m e d i a t e  
s i zed  10 n m  f i l a m e n t s  r e m a i n s  u n c e r t a i n ,  a l t h o u g h  i t  is 
p o s t u l a t e d  t h a t  t h e y  h a v e  a c y t o s k e l e t a l  f u n c t i o n  4. S u c h  
i n t e r m e d i a t e  s i zed  f i l a m e n t s  h a v e  b e e n  r e p o r t e d  in  a 
v a r i e t y  of  cells,  i n c l u d i n g  c h i c k  l ens  f ibre  cel ls  5, p u l m o n a r y  
l y m p h a t i c  e n d o t h e l i a l  cel ls  4 a n d  h u m a n  m a m m a r y  epi-  
t h e l i a l  cel ls  6. T h i n  f i l a m e n t s  h a v e  b e e n  f o u n d  in  i n j u r e d  
m o u s e  lens  f ib re  cel ls  7. T h i s  s t u d y  r e p o r t s  on  t h e  p r e s e n c e  
of i n t e r m e d i a t e  s i zed  f i l a m e n t s  as  a c o n s t i t u e n t  of  t h e  
v e r t e b r a t e  l ens  c o r t i c a l  f ibre  ceils.  

L e n s e s  were  o b t a i n e d  f r o m  t h e  h ) l l owing  spec i e s  of  a d u l t  
a n i m a l s  i m m e d i a t e l y  a f t e r  d e a t h :  N e w  Z e a l a n d  w h i t e  
r a b b i t ,  cow,  S p r a g u e - D a w l e y  ra t ,  S w i s s - W e b s t e r  mice ,  
W h i t e  L e g h o r n  c h i c k e n ,  f rog  ( X e n o p u s  l aev i s ) ,  t u r k e y  
a n d  f i sh  (Carp) .  N o n - c a t a r a c t o u s  h u m a n  l en se s  we re  ob-  
t a i n e d  w i t h  36 h of d e a t h .  T h e  l en se s  were  d i s s e c t e d  free  
of  c a p s u l e  a n d  e p i t h e l i a l  cells,  a n d  t h e  f ib re  cel l  m a s s  
h o m o g e n i z e d  a t  4~  w i t h  9 vol .  of  a 0.05 M - T r i s - H C I ,  
0.005 M-MgC12, p H  7.4 s o l u t i o n ,  c o n t a i n i n g  0.01 M B-  
m e r c a p t o e t h a n o I .  E a c h  lens  h o m o g e n a t e  w a s  c e n t r i f u g e d  
a t  37,000 • g for  20 m i n .  T h e  s u p e r n a t a n t  w a s  c o l l e c t e d  
a n d  t h e  pe l l e t  r e s u s p e n d e d  in  t h e  bu f fe r .  E a c h  f r a c t i o n  
w a s  e x a m i n e d  b y  n e g a t i v e  s t a i n  as  p r e v i o u s l y  d e s c r i b e d  5. 
I n  s e p a r a t e  e x p e r i m e n t s  s u p e r f i c i a l  c o r t i c a l  a n d  d e e p  
n u c l e a r  f ib re  cel ls  we re  i s o l a t e d  f r o m  t h e  l en se s  a n d  
t r e a t e d  as  a b o v e .  
N e g a t i v e  s t a i n  a n a l y s i s  of  t h e  w a t e r  i n s o l u b l e  pe l l e t  m a -  
t e r i a l  of  e a c h  spec i e s  r e v e a l e d  t h e  p r e s e n c e  of  f i l a m e n t s  
w i t h  t r a n s l u s c e n t  co re  a n d  a n  a v e r a g e  d i a m e t e r  of  10 12 
n m .  T h e s e  f i l a m e n t s  of  v a r y i n g  l e n g t h ,  s o m e  r e a c h i n g  
2 ~ m  a r e  p r e d o m i n a n t  in  t h e  c o r t i c a l  f ibre  cel ls  a n d  s c a n t y  
o r  a b s e n t  f r o m  t h e  d e e p e r  ( and  o lder)  n u c l e a r  f ib re  cel ls  of  
all  l enses .  A l t h o u g h  t h e  f i l a m e n t s  were  c o n c e n t r a t e d  in  t h e  
pe l l e t  m a t e r i a l ,  t h e y  we re  a lso  o b s e r v e d  in  t h e  s u p e r -  
n a t a n t  f r a c t i o n  of e a c h  spec ies .  O n  r a r e  o c c a s i o n  a f ew 
t h i n  f i l a m e n t s  we re  o b s e r v e d  in t h e  c h i c k  a n d  r a t  c o r t i c a l  
f ibre  cells.  W h e t h e r  t h e s e  r e p r e s e n t  a c t i n  f i l a m e n t s  re-  
q u i r e s  f u r t h e r  s t u d y .  
T h e  r e s u l t s  o b t a i n e d  in  t h i s  s t u d y  i n d i c a t e  t h a t  f i l a m e n t s  
of  10 -12  n m  d i a m e t e r  a re  p r e s e n t  in a w i d e  v a r i e t y  of  
v e r t e b r a t e  l enscs .  T h e y  a r e  w a t e r - i n s o l u b l e  a n d  c a n  be  
p e l l e t e d  w i t h  p l a s m a  m e m b r a n e ,  as  t h e  w a t e r - i n s o l u b l e  
m a t e r i a l  of  t h e  lens .  T h e  c h e m i s t r y  of t h e s e  f i l a m e n t s  is 
s t i l l  u n c e r t a i n  4. T h e s e  f i l a m e n t s  p r e s u m a b l y  h a v e  a c y t o -  
s k e l e t a l  role  in t h e  lens  f ib re  cell,  a cell  l a c k i n g  a n u c l e u s  
a n d  c o n s i s t i n g  e s s e n t i a l l y  of  p l a s m a  m e m b r a n e  f i l led w i t h  
p r o t e i n .  S u c h  a cell  m u s t  r e m a i n  s t a b l e  a n d  t r a n s p a r e n t  
for  t h e  l i f e t i m e  of t h e  i n d i v i d u a l ;  a n d  i t  is p o s s i b l e  t h a t  
t h e  f i l a m e n t s  p l a y  a role  in  t h i s .  I n d e e d  i t  is of  i n t e r e s t  
t h a t  t h e  f i l a m e n t s  a r e  s c a n t y  or  a b s e n t  in  t h e  o lde r  d e e p e r  
f ib res  of  t h e  lens ,  a c o m m o n  s i t e  of  c a t a r a c t  f o r m a t i o n  in 
m a r l .  

Negative stain analysis of the water insohlble material from turkey 
(A), rabbit (B), rat (C), and human (D) lenses, showing filaments of 
10 nm diameter. The arrows in figures A and I) indicate thin fila- 
ments of 5 lun diameter. The bar in each figure indicates 0.2 gin. 
• 90,000. 
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