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Summary. S e v e r a l  u l t r a s t r u c t u r a l  f e a t u r e s  of  W ' a l k e r  256 r a t  t u m o r  cel ls  w h i c h  h a v e  n o t  b e e n  o b s e r v e d  be fo r e  a r e  
r e v e a l e d .  N u c l e a r  b o d i e s  e i t h e r  s i n g l e l y  o r  in  p a i r s  we re  f o u n d  in  s o m e  cells.  C y t o f i l a m e n t s  we re  o b s e r v e d  in  t h e  c y t o -  
p l a s m  a n d  c y t o p l a s m i c  p r o j e c t i o n s  in  a f ew  cells .  D e s m o s o m e s  w h i c h  a r e  u s u a l l y  r e g a r d e d  as  a f e a t u r e  of  d i f f e r e n t i a t e d  
cei ls  w e r e  a l so  o b s e r v e d .  

T h e  W a l k e r  256 c a r c i n o s a r c o m a  w a s  d i s c o v e r e d  b y  
GEORGE WALKER 1 a n d  t h e  u l t r a s t r u c t u r a l  f e a t u r e s  of  
t h e s e  cel ls  we re  f i r s t  d e s c r i b e d  b y  FISHER a n d  F I s I ~ I ~  in  
1961 2. T h e i r  e l e c t r o n  m i c r o g r a p h s ,  h o w e v e r ,  we re  n o t  
c l ea r  w h e n  c o m p a r e d  w i t h  p r e s e n t  d a y  s t a n d a r d s .  BUCK 3 
d e s c r i b e d  t h e  f ine  s t r u c t u r e  of  t h e s e  t u m o r s  in  m i t o s i s .  
T o  t h e  b e s t  of  t h e  a u t h o r ' s  k n o w l e d g e ,  t h e s e  a r e  t h e  o n l y  
t w o  p u b l i c a t i o n s  d e a l i n g  w i t h  t h e  f ine  s t r u c t u r e  of  t h i s  
p a r t i c u l a r  t u m o r .  I n  o u r  s t u d i e s  of  t h e  m e t a s t a t i c  p ro -  
c e s se s  of  W a l k e r  256 r a t  t u m o r  ~-7, t h e  f ine  s t r u c t u r e  of  
t h e s e  cei ls  w a s  i n v e s t i g a t e d  a n d  s e v e r a l  f e a t u r e s  w h i c h  
we re  n o t  d e s c r i b e d  in  t h e  a b o v e - m e n t i o n e d  p a p e r s  we re  
d i s c o v e r e d .  

Materials and methods. T h e  "Walker  256 t u m o r  w a s  u s e d  
i n  t h i s  s t u d y .  T h e  t u m o r  h a s  b e e n  c a r r i e d  b y  r e p e a t e d  in-  
t r a m u s c u l a r  t r a n s p l a n t a t i o n  in  t h e  t h i g h s  of  m a l e  S p r a g u e -  
D a w l e y  r a t s .  T u m o r  s l ices ,  a b o u t  1 m m  a e a c h ,  we re  f i x e d  
in  2 . 5 %  g l u t a r a l d e h y d e  for  2 h in  0.25 M s u c r o s e  b u f f e r e d  
w i t h  0.1 M c a c o d y l a t e  to  p H  7.2. T h e  t i s s u e s  we re  w a s h e d  
o v e r n i g h t  w i t h  b u f f e r  a n d  p o s t - f i x e d  w i t h  1 %  o s m i u m  
t e t r o x i d e  in  c a c o d y l a t e  b u f f e r  for  1 h.  A f t e r  d e h y d r a t i o n ,  
t h e  t i s s u e s  we re  s t a i n e d  en  b loc  w i t h  a s t a i n i n g  m i x t u r e  
as  r e c o m m e n d e d  b y  ~5~USHIDA a n d  FUJITA 8 for  2 h a t  
r o o m  t e m p e r a t u r e .  T h e y  w e r e  t h e n  e m b e d d e d  in  S p u r r  

( P o l y s c i e n c e  Inc .  R y d a l ,  Pa . ) .  T h e  t h i n  s e c t i o n s  we re  
s t a i n e d  w i t h  6 %  u r a n y l  a c e t a t e  a n d  REYNOLD'S l e ad  
c i t r a t e  9 a n d  e x a m i n e d  w i t h  E M  200. 

Results. T h e  W a l k e r  256 t u m o r  cel ls  we re  f o u n d  to  be  
e i t h e r  r o u n d  or  o v o i d  in  s h a p e .  T h e  n u c l e i  w e r e  la rge ,  
a v e r a g i n g  a b o u t  8 . 5 a m .  T h e  n u c l e a r  m e m b r a n e  f r e q u e n t l y  
e x h i b i t e d  a n  i r r e g u l a r  m a r g i n  a n d  o c c a s i o n a l  i n v a g i n a -  
t i ons .  T h e  n u c l e a r  c h r o m a t i n  w a s  f i n e l y  d i s t r i b u t e d  a r o u n d  
t h e  p e r i p h e r y  in  t h e  f o r m  of  a t h i n  l a y e r  w h i c h  w a s  i n t e r -  
r u p t e d  a t  i n t e r v a l s  ( F i g u r e  1). T h e  n u c l e o l i  w e r e  a l w a y s  
p r o m i n e n t  a n d  m e a s u r e d  a b o u t  3 t~m. M i t o c h o n d r i a  were  
m o d e r a t e  in  n u m b e r  a n d  r o u n d  to  o v o i d  in  s h a p e .  T h e y  
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Fig. 1. A Walker 256 tumor ceil from a solid intramuscular graft. 
This cell contains an irregular nucleus alld relatively few cytoplasmic 
organelles. The nuclear chromatin is finely distributed around tile 
periphery. Arrow indicates a phagosome. • 8,500. 

Fig. 2. Part  of a Walker 256 tumor cell showing tubular structures 
(arrow) in the cytoplasm. • 40,000. 
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conta ined  only  a few cristae (Figures 1 and 3). The endo-  
plasmic re t icu lum comprised  scan ty  tubules  w i th  ribo- 
somes a t t a ched  to  them.  Large number s  of free and roset-  
te  t ypes  of po lyr ibosomes  were d i s t r ibu ted  in the  cyto-  
p lasm and were aggrega ted  in some areas. Golgi appa ra tu s  
was always p rominen t .  Small  vesicles and p h a g o s o m e s  
were of ten  p resen t  in the  cy top la sm (Figure 1). Tubula r  
s t ruc tures  were observed  in some t u m o r  cells (Figure 2). 
Nuclear  bodies e i ther  singlelyl or in pairs  were observed  in 
some cells (Figures 3 and  4). These were spherical  s t ruc-  
tu res  ranging f rom 0.8 to 1.8 vm in d iameter .  A few cells 

con ta ined  cy to f i l ament s  which  were e i ther  located peri-  
nuclear ly  (Figure 3) or a t  the  pe r iphe ry  (Figure 4). A few 
cy tof i l aments  were also p resen t  in cy top lasmic  pro jec t ions  
(Figure 6). Desmosomes  were p resen t  be tween  some a d -  
j acen t  cell m e m b r a n e s  (Figure 7). 

Discussion.  The cy top la sm of Walker  256 t u m o r  cells 
conta ins  numerous  free and rose t te  t ypes  of polyr ibo-  
somes suggest ing act ive p ro te in  synthes is  in these  cells. 
The fine d i s t r ibu t ion  of nuclear  ch roma t in  a round  the  
nuclear  m e m b r a n e s  indicates  t h a t  the  nucleus is act ive 
in metabo l i sm.  

Figs. 3 and 4. Two Walker 256 tu- 
mor growing in solid intramuscu- 
lar grafts. Arrows indicate nuclear 
bodies found in some tumor cells. 
• 18,900. 

Figs. 5 and 6. Two Walker tumor 
cells showing cytofilaments (C) 
either perinuclearly located (Fig- 
ure 5) or at the periphery (Figure 
6). Cytofilaments are also present 
in cytoplasmic projections (arrows 
in Figure 6). • 23,800; • 40,000; 
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Nuc lear  bodies  were occas ional ly  found  w i t h i n  t h e  
nucle i  of some t u m o r  cells. S imi lar  s t r u c t u r e s  h a v e  been  
found  in normal ,  d iseased t issues  and  in t u m o r s  *0-~a. Mor- 
phological ly ,  t he  nuc l ea r  bodies  obse rved  in th i s  s t u d y  
cor respond  to  Type  I a n d  Type  I I  nuc lea r  bodies  classified 
b y  BOUTEILLE et  al. 1~ WZBZR et  al. 14 bel ieve t h a t  t h e  
nuc lea r  b o d y  is a f r e q u e n t  i n t e r n u c l e a r  inc lus ion which  
seems to be  r e l a t ed  to cel lular  h y p e r a c t i v i t y .  This  h y p e r -  
a c t i v i t y  m a y  be  physiological ,  ho rmona l ,  d rug- induced ,  

v i r a l  or t umora l .  T h e  a p p e a r a n c e  of nuc lea r  bodies  in 
W a l k e r  t u m o r  cells is l ikely to be re la ted  to h y p e r -  
ac t iv i ty .  

Cy to f i l amen t s  h a v e  been  obse rved  in m a n y  f ibrogenic  
a n d  non- f ib rogen ic  cells as well  as ep ide rma l  cance r  
cells 1~, ~,. I n  these  obse rva t ions ,  b u n d l e s  of cy to f i l amen t s  
were ahvays  seen close to  t h e  nucleus.  However ,  in t he  
p r e s en t  inves t iga t ion ,  cy to f i l amen t s  were found  to  be 
e i the r  pe r inuc l ea r ly  loca ted  or a t  t h e  pe r iphery .  T h e y  
were also p r e s e n t  in  cy top l a smic  pro jec t ions .  Some 
a u t h o r s  bel ieve t h a t  t h e y  p l ay  a role in cy top la smic  vis- 
cos i ty  or a c t  as a cy toske le ton  ~s, ~7. MALECH an d  L E N T Z  16 
sugges ted  t h a t  the  presence  of cy to f i l amen t s  in m a l i g n a n t  
cells m a y  be cor re la ted  w i t h  t h e  moti le ,  i nvas ive  p roper -  
t ies  of these  cells. T h e  W a l k e r  256 t u m o r  cells do e x h i b i t  
ameobo id  m o v e m e n t  an d  invas iveness  (unpub l i shed  re- 
suits).  T h u s  t h e  a u t h o r  is t e m p t e d  to agree  w i th  MALECII 
an d  LENTZ. 

The  presence  of desmosomes  is usua l ly  r ega rded  as a 
fea tu re  of d i f f e r en t i a t ed  cells. T h e y  h a v e  been  obse rved  in 
several  t ypes  of t u m o r  cells such  as W i l m ' s  t u m o r  ~s a n d  
mouse  s a r c o m a  cells .9. The  presence  of desmosomes  in 
W a l k e r  256 ceils has  n o t  been  r epo r t ed  before. W e  pre-  
v ious ly  d i s coun ted  as a W a l k e r  256 cell, an y  showing  
desmosomes,  b u t  t he re  is c lear  proof  f rom e x a m i n i n g  
solid W a l k e r  256 t u m o r s  t h a t  t h e y  are formed.  

Fig.  7. W a l k e r  256 t u m o r  cells showing  desmosomes  {D) be tween  the  
a d j a c e n t  cell m e m b r a n e s .  Ar row indica tes  t u b u l a r  s t r u c t u r e  wi th in  
the  cy top l a sm.  • 18,900. 
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Summary. Microsurgical  reversa l  of a s egmen t  of r a b b i t  p rox ima l  t u b a l  i s t h m u s  has  been  followed b y  n o r m a l  p r e g n a n c y  
in t he  f i rs t  two an ima l s  to  undergo  the  procedure .  E s t a b l i s h m e n t  of p r e g n a n c y  despi te  rad ica l  modi f ica t ion  of t he  
ov iduc t  furn ishes  t he  o p p o r t u n i t y  to  gain  new ins igh t s  in to  t h e  m e c h a n i s m s  cont ro l l ing  t u b a l  o v u m  t r a n s p o r t  and  
emphas izes  t he  evo lv ing  feas ib i l i ty  a n d  i m p o r t a n c e  of t u b o p l a s t i c  mic rosu rge ry  b o t h  as a research  tool  an d  cl inical  
procedure .  

T r a n s p o r t  of ova  t h r o u g h  t he  ov iduc t  in to  t he  u te rus  is 
a complex,  d i scon t inuous  process  cha rac t e r i zed  b y  a 
pause  of va ry ing ,  species-specific d u r a t i o n  a t  the  a m p u l -  
l a ry - i s thmic  j u n c t i o n  (AIJ)  w i th  or w i t h o u t  a n  a d d i t i o n a l  
pause  a t  the  t u b o - u t e r i n e  j u n c t i o n  (TUJ)  before f inal  
e n t r a n c e  of ova  in to  t he  u te rus  4. In  o rder  to  i nves t i g a t e  
the  hypo thes i s  t h a t  t he  t u b a l  i s t h m u s  a n d  its j u n c t i o n s  
c o n s t i t u t e  the  p r i m a r y  physiologic  m e c h a n i s m  con t ro l l ing  
t u b a l  t r a n s p o r t  and  e n t r a n c e  of ova  in to  the  u terus ,  
microsurg ica l  modi f i ca t ion  of the  r a b b i t  ov iduc t  i s t h m u s  
has  been  employed.  I n  t he  course of p r e l i m i n a r y  inves t i -  

gat ions ,  r eversa l  of a s eg men t  of p r o x i m a l  t u b a l  i s t h m u s  
w i th  end - to -end  r eanas tomos i s  has  been  followed b y  
p r e g n a n c y  desp i te  an  ear l ier  r e p o r t  t h a t  s e g m e n t a l  re-  
versa l  resul t s  in in fer t i l i ty  5. A fu tu re  r epo r t  will e x a m i n e  
t h e  physiologic  consequences  of t u b a l  i s thmic  reversa l  
w i th  p a r t i c u l a r  emphas i s  u p o n  electrophysiologir  con-  
t rac t i l e  a n d  c i l iary  a c t i v i t y  fol lowing comple t ion  of th i s  
p rocedure  in a d d i t i o n a l  subjec ts .  W e  descr ibe here  in  de- 
ta i l  t he  microsurg ica l  t e c h n i q u e  be ing  used and  t h e  re- 
su l t ing  p regnanc ie s  o b t a i n e d  fol lowing our  in i t ia l  i s thmic  
reversa l  procedures .  


