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Influence of impure and purified ara-ATP and ara-CTP on different RNA polymerases. For kinetic studies to determine the Michaelis con- 
stants, concentrations of the labelled triphosphate in the range between 1.6 and 15/~M were added to the assays. The inhibitor constants 
were calculated n using 2 different normal substrate concentrations. 

Enzyme Source of the Michaelis constant (/zM) Inhibitor constant (/zM) 
e n z y m e  

ATP CTP Impure Purified Impure Purified 
ara-ATP ara-ATP ara-CTP ara-CTP 

DNA-dependent Quail oviduct 3.4~0.7 2.62-0.7 64.6~10.3 no inhibition 21.3~=7.1 no inhibition 
RNA polymerase II RSV-induced 5.1j_0.9 4.9•  74.0• no inhibition 35.8-t-7.5 no inhibition 

sarcoma 
DNA-dependent E. coli 8.7• 2.1~0.6 93.7• no inhibition 27.3-}-7.6 no inhibition 
RNA polymerase 

e a c h  of  t h e  u n l a b e l l e d  r i b o n u c l e o s i d e  t r i p h o s p h a t e s  a n d  
v a r y i n g  a m o u n t s  of  [3HI C T P  (150 c p m / p m o l )  in  t h e  c a s e  
of  t h e  a r a - C T P  s t u d i e s  a n d  [3H? A T P  (250 c p m / p m o l )  
( T h e  R a d i o c h e m i c a l  C e n t r e ,  A m e r s h a m )  in t h e  ca se  of t h e  
a r a - A T P  s~:udies, 100 tzg n a t i v e  h e r r i n g  s p e r m  D N A / m l  
a n d  20 a 1 e n z y m e  p r e p a r a t i o n .  T h e  m i x t u r e  w a s  i n c u b a t e d  
for  20 r a in  a t  37~  t h e  a c i d - i n s o l u b l e  r a d i o a c t i v i t y  w a s  
c o l l e c t e d  o n  G F / C  f i l t e r s  as  d e s c r i b e d  10. 

T h e  s e n s i t i v i t y  of  t h e  d i f f e r e n t  R N A  p o l y m e r a s e s  
t o w a r d  i m p u r e  a n d  p u r i f i e d  a r a - A T P  a n d  a r a - C T P  w a s  
d e t e r m i n e d ,  a n d  t h e  r e s u l t s  a re  s u m m a r i z e d  in  t h e  t a b l e .  
I t  w a s  f o u n d  t h a t ,  if  i m p u r e  a r a - A T P  or  a r a - C T P  is u s e d ,  
t h e  d i f f e r e n t  e n z y m e s  a r e  i n h i b i t e d ;  t h e  i n h i b i t i o n  is of  
t h e  c o m p e t i t i v e  t y p e .  H o w e v e r ,  if p u r i f i e d  a r a - A T P  or  
a r a - C T P  is u s e d  in  t h e  e n z y m e  a s s a y s ,  no  i nh i b i t i o r l  is 
o b s e r v e d .  T h e  r e a s o n  for  t h i s  w o u l d  a p p e a r  to  be  in  t h e  
c o n t a m i n a t i o n s  p r e s e n t  in  t i le  p u r c h a s e d  m a t e r i a l .  T h i s  
c o n c l u s i o n  c a n  be  s e e n  in  a n  e x a m p l e  of t h e  ' a r a - A T P  
i n h i b i t i o n '  of  o v i d u c t  R N A  p o l y m e r a s e  I I  as  fo l lows :  

U s i n g  t h e  e q u a t i o n  V = V . . . .  : [ 1 +  ~ - ( 1  + ~ ) 1  12 

a n d  t a k i n g  Vm~x = 100~ K m  = 3.4 ~xM, S = 5 p.M, 
K i  = 64.6 a M  a n d  i = 30 a M  A T P  (as i m p u r i t y  in  83 a M  
' a r a - A T P ' )  a n d  c a l c u l a t i n g  V, a v a l u e  of  50~ is o b t a i n e d ;  

t h i s  m e a n s  t h a t  t h e  A T P  c o n t a m i n a t i o n  in  t h e  a r a - A T P  
p r e p a r a t i o n  p r o v o k e s  a 5 0 %  i n h i b i t i o n .  

T h u s ,  a t  p r e s e n t ,  we  see  no  e x p e r i m e n t a l  e v i d e n c e  for  
a n  i n h i b i t i o n  of R N A  p o l y m e r a s e s  b y  a r a - C T P  or  a r a - A T P .  
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I n t r a c i s t e r n a l  A T y p e  P a r t i c l e s  of the  E x t r a o c u l a r  M u s c l e  of H e r e d i t a r y  M u s c u l a r  D y s t r o p h y  M o u s e  

MICHIO I(IMURA 

Research Inst i tute /or  Medical Sciences, Wakayama Medical College, Wakayama City (Japan 6dO), 9 June  1976. 

Summary .  i n t r a c i s t e r n a l  A t y p e  v i r u s  (IA) p a r t i c l e s  w e r e  o b s e r v e d  in  t h e  e x t r a o c u l a r  m u s c l e  f ibe r  of  h e r e d i t a r y  m u s -  
c u l a r  d y s t r o p h y  m o u s e .  T h e  p a r t i c l e s  a p p e a r e d  a p p r o x i m a t e l y  6 5 - 7 5  m a in  d i a m e t e r ,  w i t h  e l e c t r o n  l u c e n t  cores.  

R e c e n t  s t u d i e s  o n  t h e  c y t o p l a s m  of n o r m a l  a n d  n e o -  
p l a s t i c  t i s s u e  in  v a r i o u s  s t r a i n s  of  mice ,  s u c h  as  C 3 H ,  
B A L B / c ,  C 5 7 B L ,  P B R  a n d  t h e i r  h y b r i d s ,  h a v e  r e p o r t e d  
t h e  u l t r a s t r u c t u r a l  o b s e r v a t i o n  of I A  p a r t i c l e s  a n d  a l so  
i n c l u d e  a n  u n i q u e  d e s c r i p t i o n  of  t h e  p r e s e n c e  of  t h e  I A  
p a r t i c l e  in  s k e l e t a l  m u s c l e  t i s s u e  of  t h e  n o r m a l  B A L B / c  
m o u s e  1. I n  s k e l e t a l  o r  e x t r a o c u l a r  m u s c l e  t i s s u e  of  t h e  
h e r e d i t a r y  m u s c u l a r  d y s t r o p h y  ( H D M )  m o u s e ,  h o w e v e r ,  
e l e c t r o n  m i c r o s c o p i c  i n v e s t i g a t i o n s  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  of  t h i s  p a r t i c l e  2,a. T h i s  p a p e r  r e p o r t s  t h e  
i n i t i a l  f i n d i n g  of  t h e  I A  p a r t i c l e  in  t h e  e x t r a o c u l a r  m u s c l e  
of  t h e  H M D  m o u s e .  

H M D  m i c e  of t h e  C 5 7 B L / j - d y  ( d y - d y  h o m o t y p e )  s t r a i n s  
we re  o r i g i n a l l y  o b t a i n e d  f r o m  t h e  J a c k s o n  I n s t i t u t e ,  
M a i n e ,  U S A .  Dr .  H .  M a t u s h i t a  of  t h e  D e p a r t m e n t  of  

P h y s i o l o g y ,  "VVakayama M e d i c a l  College,  k i n d l y  p r o v i d e d  
t w o  m i c e  of  t h i s  s t r a i n  for  t h e  e x p e r i m e n t .  T h i s  s t r a i n  
of  m o u s e  d e v e l o p s  a d i s o r d e r  of  t h e  f ine  s t r u c t u r e  of  
m u s c l e  s i m i l a r  t o  p r o g r e s s i v e  m u s c u l a r  d y s t r o p h y  s e e n  in  
h u m a n s Z ,  4. T h e  t w o  of  H D M  m i c e  were  12 w e e k s  of  age ,  
m a l e  a n d  w e i g h e d  12.5 a n d  13.0 g, r e s p e c t i v e l y .  T h e  
t i b i a l i s  a n t e r i o r ,  i n t e r c o s t a l i s ,  d i a p h r a g m  a n d  e x t r a o c u l a r  
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(rectus ocular) muscles were selected. F re sh  samples  were 
fixed in 0.1 M cacodyra te  buffered 2% OsO4 a t  p H  7.4 
for i h. Samples  were then  d e h y d r a t e d  in a graded 
e thanol  series and embedded  in E p o x y  resin. U l t r a th in  
sect ions were double  s ta ined wi th  uranyl  ace ta te  and 
lead c i t ra te  and examined  in a HU-11A electron micro- 
scope. 

T h e  IA part ic les  were de tec ted  in b o t h  normal  and 
pathological  muscle fibers in ex t raocular  muscles  of the  
exper imenta l  animals  bu t  no t  in the  o the r  muscles of this  
s tudy .  IA part icles  of the  ex t raocu la r  muscle were mos t  
numerous  in the  pathological  fibers. In  a por t ion  of 
pathological  f iber of ex t raocular  muscle (Figure 1), m a n y  
IA part ic les  can be seen in single form wi th  a relat ive 
scarc i ty  of sarcoplasmic ret iculum, and  cluster  fo rmat ion  
is rare ly  seen. In  Figure 2, a por t ion  of normal  ex t raocular  
muscle fiber s t ruc ture  also shows the  IA particle.  The 

IA par t ic les  r anged  f rom 65 to 75 mbt in size wi th  e lectron 
lucent  cores. Such IA par t ic les  of th is  s t u d y  show mor-  
phological  similari t ies to  a part icle  in normal  skeletal  
muscle  t issue of BA L B/ c  mouse repor ted  by  WlVEL and 
SMITH 1. The unique  d i s t r ibu t ion  of a single par t ic le  wi th in  
t he  i n t r ami tochondr i a l  space is seen in Figure 1. A l though  
l ight-cored dense  par t ic les  in mi tochondr i a  of a pa t i en t  
wi th  skeletal  and myocard ia l  muscle  disease were  de- 
scribed, and i t  was assumed t h a t  the  appearance  of l ight-  
cored par t ic les  re la ted  to calcium accumula t ion  in the  
diseased muscle ~, the  IA par t ic le  in th is  s t u d y  shows no 
morphological  s imi lar i ty  to those  of the  l ight-cored 
par t ic le  which are observed to  be numerous  in mito-  
chondr ia  in t he  diseased fibers. F i r s t  r epor ted  b y  YASU- 
ZUMI and HIGASHIZAWA6 and by  FRIEDLANDER and 
lVfoRE 7 in Ehr l i ch  mouse  ascites t u m o r  cells, the  IA 
par t ic le  has since been de tec ted  in m o s t  t issues and  cells 

lqg. 1. Rectus ocular muscle. 
Nunlerous IA particles are seen 
in sarcoplasmic reticulmn. Arrow 
shows the IA particle in intra- 
mitochondrial space. Myofila- 
mcnt (mf). • 23,000. 

Fig. 2. Rectus ocular muscle. 
This fiber preserves normal fine 
structure. Arrow shows IA par- 
ticle. Z band (Z). • 30,000. 

Fig. 3. Rectus ocular nmsele of 
the other mouse. Arrows show 
IA particles. • 22,000. 
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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  

H M D  m i c e  e m p h a s i z e s  t h e  n e e d  to  c o n f i r m  a p o s s i b l e  
i n v o l v e m e n t  of  t h e  I A  p a r t i c l e  in  t h e  d e v e l o p m e n t  of  
m u s c u l a r  d y s t r o p h y  in  t h e  t t M D  m o u s e .  
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C i l i a  in  H u m a n  F e t a l  S c h w a n n  C e l l s  1 
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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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