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of v a r i o u s  s t r a i n s  of  m i ce .  W i t h  t h e  e x c e p t i o n  of  t h e  one  
r e p o r t  of  t h e  I A  p a r t i c l e  in  n o r m a l  B A L B / c  m o u s e  s k e l e t a l  
m u s c l e  t i s s u e  t, i n v e s t i g a t i o n s  t o  d a t e  h a v e  n o t  c o n f i r m e d  
t h e  p r e s e n c e  s u c h  a p a r t i c l e  in  o t h e r  n o r m a l  s k e l e t a l  a n d  
e x t r a o c u l a r  m u s c l e s  o r  d i s e a s e d  m u s c l e s .  PERK e t  al. s de -  
s c r i b e d  I A  p a r t i c l e s  in  m y o b l a s t s  o f  m u r i n e  r a b d o m y o -  
s a r c o m a  t r a n s p l a n t e d  f r o m  b a t  to  t h e  B A L B / c  m o u s e ,  
a n d  s u g g e s t e d  t h a t  p o s s i b l y  t h i s  t y p e  of  t u m o r  w a s  n o t  
t r a n s p l a n t a b l e  in  t h e  C 5 7 B L  m o u s e .  A l t h o u g h  t h e  a p -  
p e a r a n c e  of  I A  p a r t i c l e s  in  t h e  I t M D  m o u s e  m a y  c a s u a l l y  
r e s u l t  f r o m  t h e  v i r u s  i n f e c t i o n  f r o m  o t h e r  sou rce ,  t h e  ap -  
p e a r a n c e  of  I A  p a r t i c l e s  in  p a t h o l o g i c a l  f i be r s  of  t h e  t w o  
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Summary. Cil ia  a r e  p r e s e n t  in S c h w a n n  cel ls  d u r i n g  m y e l i n o g e n e s i s  w h i c h  s u g g e s t  t h a t  t h e s e  cei ls  c o u l d  m i g r a t e  b y  
c i l i a ry  m o v e m e n t .  

T h e  p r e s e n c e  of  c i l ia  in  S c h w a n n  cel ls  h a s  b e e n  p r e -  
v i o u s l y  r e p o r t e d  in  t h e  a u t o n o m i c  n e r v o u s  s y s t e m  of t h e  
a d u l t  r a t  a , a n d  in  c u l t u r e s  of  d o r s a l  r o o t  g a n g l i a  f r o m  
f e t a l  r a t s  4. T h i s  r e p o r t  c o n c e r n s  t h e  p r e s e n c e  of c i l ia  in 
S c h w a n n  cells  d u r i n g  m y e l i n o g e n e s i s  in t h e  h u m a n  fe t a l  
s c i a t i c  n e r v e .  I t  h a d  b e e n  s u g g e s t e d  t h a t  S c h w a n n  cel ls  
m i g r a t e  b y  a m o e b o i d  m o v e m e n t  d u r i n g  m y e l i n o g e n e s i s  5-~. 
H o w e v e r ,  t h e  p r e s e n t  o b s e r v a t i o n s  s u g g e s t  t h a t  S c h w a n n  
cel ls  m a y  a lso  m i g r a t e  b y  c i l i a ry  m o v e m e n t .  

Materials and methods. T h e  7 f e t u s e s  s t u d i e d  h e r e  
r a n g e d  f r o m  7 - 2 1 0  m m  c r o w n - r u m p  l e n g t h ,  o r  11 -23  
w e e k s  e s t i m a t e d  f e t a l  age  s . T h e s e  s p e c i m e n s  we re  ob-  
t a i n e d  f r o m  t h e r a p e u t i c  a b o r t i o n s  p e r f o r m e d  for  p s y c h i -  
a t r i c  r e a s o n s .  Al l  a p p e a r e d  to  be  n o r m a l  for  t h e i r  s ize  
a n d  age .  

Specimen Crown-rump Crown-heel Weight Estimated 
No. measuremeKt measurement  (g) age 

(m m) (ram) (weeks) 

I)F 156 70 10 36 11 
DF 174 100 140 65 13 
DF 172 110 150 103 14 
DF 150 140 200 148 16 
DF 152 150 210 160 17 
Dig 120 160 250 303 18 
I)F 122 210 330 357 23 

d e r s  w h o s e  wa l l s  a lso  c o n s i s t  of  9 e v e n l y - s p a c e d  t r i p l e t  
t u b u l e s  ( F i g u r e s  a a n d  b)),  we re  p r e s e n t  in  t h e  c y t o p l a s m  
of  S c h w a n n  cel ls  of  m y e l i n a t e d  a n d  u n m y e l i n a t e d  n e r v e  
f ib re s  of  t h e  s c i a t i c  n e r v e s  of  14 -23  w e e k  f e t u s e s .  Cen -  
t r i o l e s  w e r e  p r e s e n t ,  b u t  c i l ia  were  n o t  s een  in  t h e  s c i a t i c  
n e r v e s  of  t h e  11 a n d  13 w e e k  f e t u s e s .  C e n t r i o l e s  we re  
m o r e  c o m m o n l y  seen  t h a n  cilia.  O n l y  one  c i l ia /ce l l  w a s  
t h e  ru le .  I n  s o m e  S c h w a n n  cells  ( F i g u r e s  a a n d  b), a c en -  
t r i o l e  w a s  t h e  b a s a l  b o d y  of  t h e  c i l i u m  9. W h e n  t h e  s t a t i s -  
t i c s  f r o m  t i s s u e  a n d  g r i d  s a m p l i n g s ,  a n d  t h i n  s e c t i o n i n g  
a r e  t a k e n  i n to  a c c o u n t ,  t h e  p r o b a b i l i t y  of  f i n d i n g  i s o l a t e d  
s t r u c t u r e s ,  i .e . ,  c i l ia  or  c e n t r i o l e s  in  t h e  c y t o p l a s m  of  
S c h w a n n  cel ls  is sma l l .  

GRILLO a n d  PALAY a, r e p o r t e d  t h a t  t h e  ci l ia  in  S c h w a n n  
cel ls  of  t h e  a u t o n o m i c  n e r v o u s  s y s t e m  of t h e  a d u l t  r a t  
c o n s i s t e d  of  9 d o u b l e - f i b r e s ,  a r r a y e d  p e r i p h e r a l l y  in  a 
c i rc le  a b o u t  a c y l i n d r i c a l  a x i a l  s t r u c t u r e .  T h e y  s u g g e s t e d  
t h a t  t h i s  t y p e  of c i l ia  c o u l d  h a v e  r e s u l t e d  f r o m  a r r e s t e d  
d e v e l o p m e n t ,  or  cou ld  h a v e  s e r v e d  a s p e c i a l i z e d  role s u c h  
a s  s e n s o r y  f u n c t i o n  o r  m o t i l i t y .  B U N G E e t  al. 4 d e s c r i b e d  
as  a c i l ia  w h a t  a p p e a r e d  to  be  a 9 t r i p l e t  t u b u l e  a r r a n g e d  
c o n c e n t r i c a l l y  as  a c y l i n d e r .  T h e y  s h o w e d  a large ,  c e n t r a l  
ves ic l e  i n s ide  t h e  ci l ia  c y l i n d e r ,  s i m i l a r  to  t h a t  d e s c r i b e d  
b y  GRILLO a n d  PALAY. T h e s e  f i n d i n g s  d i f f e r e d  w i t h  t h o s e  
r e p o r t e d  b y  GRILLO a n d  PALAY, a n d  BUNGE on  t h e  fol-  
l o w i n g  2 p o i n t s :  1. T h e r e  w e r e  2 a x i a l  t u b u l e s  p r e s e n t  in  
t h e  c i l ia  o f  t h e  S c h w a n n  cells ,  a n d  2. c i l ia  were  p r e s e n t  in 
S c h w a n n  cells  a s s o c i a t e d  w i t h  m y e l i n a t e d  f ibres .  

T h e  f e t a l  s c i a t i c  n e r v e s  we re  f i x e d  in  2 To g l u t e r a l d e h y d e  
(4~ b u f f e r e d  w i t h  0.1 M s o d i u m  c a c o d y l a t e  for  1 h ,  
w a s h e d  in  t h e  b u f f e r  a l o n e  for  1 h, f i x e d  in  1% o s m i c  ac id  
b u f f e r e d  w i t h  0.1 v e r o n a l  a c e t a t e  for  30 ra in ,  a n d  t h e n  
w a s h e d  in  t h i s  b u f f e r  for  1 h.  T i s s u e  s p e c i m e n s  t a k e n  a t  
d i f f e r e n t  p o i n t s  of  t h e  n e r v e s  we re  d e h y d r a t e d  in  g r a d e d  
a l coho l s ,  a n d  e m b e d d e d  in  E p o n  812. T h e  s e c t i o n s  we re  
s t a i n e d  w i t h  1 %  a l coho l i c  u r a n y l  a c e t a t e  for  5 m i n ,  foi- 
l owed  b y  1% a q u e o u s  l ead  c i t r a t e  for  10 ra in ,  a n d  ex -  
a m i n e d  w i t h  a n  R C A  E M U  4. 

Observations. Cilia,  w i t h  9 e v e n l y - s p a c e d  t r i p l e t  t u b u l e s ,  
1 or  2 a x i a l  t u b u l e s ,  a n d  c e n t r i o l e s  (pa i red ,  h o l l o w  cy l i n -  
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a) 

b) 
a) A Schwanrt cell with an axon (A) and a centriole acting as a basal body for a cilia (arrow) in its cytoplasm. • 25,000. 
b) A higher magnification (about • 100,000) of the cilia and surrounding structures shown in Figure a. 

Cilia,  w i t h  t h e  9 ~- 2 c o n f i g u r a t i o n  as  r e p o r t e d  here ,  
a r e  c e l l u l a r  p r o j e c t i o n s  d i s t i n c t l y  s p e c i a l i z e d  for  e f f e c t i n g  
l o c o m o t i o n t 0  S ince  S c h w a n n  cel ls  m i g r a t e  d u r i n g  
m y e l i n o g e n e s i s S - L  i t  m a y  be  a s s u m e d  t h a t  t h e  ci l ia  p l a y  
a role  in t h i s  m o v e m e n t .  Al l  a v a i l a b l e  i n f o r m a t i o n  on  
m i g r a t i o n  of  t h e  S c h w a n n  cel ls  d u r i n g  m y e l i n o g e n e s i s  
( ba sed  o n  o b s e r v a t i o n s  of  t i s s u e  c u l t u r e s  5-7 a n d  r e c o r d e d  
on  f i l m n ) ,  i n d i c a t e d  t h a t  t h e  m i g r a t i o n  is e f f e c t e d  b y  
a m o e b i c  m o v e m e n t .  H o w e v e r ,  SPEIDEL 4,5 s u g g e s t e d  
t h e s e  as  2 t y p e s  of  a m o e b i c  m o v e m e n t ;  t h e  ' f i x e d  con-  
s t r i c t i o n  r i n g '  m o v e m e n t ,  a n d  ' l a t e r a l  a m o e b o d i s m ' .  I n  
t h e  l a t e r a l  t y p e ,  SPEID~L ~ d e s c r i b e d  a n d  i l l u s t r a t e d  
' d e l i c a t e  p s e u d o p o d s  s e e n  u n d e r  f a v o r a b l e  c o n d i t i o n s ,  
s t r e t c h i n g  o u t  a t  r i g h t  a n g l e s  to  t h e  n e r v e  a n d  l o n g  a x i s  
of  t h e  s h e a t h  cell ' .  C o u l d  t h e s e  de l i c a t e  p s e u d o p o d s  be .  
c i l ia  ? 

Cil ia  h a v e  b e e n  o b s e r v e d  in  n e r v e  cel ls  in  n o r m a l  a n d  
a b n o r m a l  s t a t e s .  H o w e v e r ,  t h e  t y p e s  of  ci l ia  v a r y ,  e .g . ,  
(8 + 1), (8 + 2), (9 + 0), (9 + t ) ,  a n d  t h e i r  ro t e s  a r e  n o t  
u n d e r s t o o d  12-14. 
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