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inc luded  in t r a fusa l  f ibres  were m a d e  in pa ra f f in  embedded ,  
ser ial ly  sec t ioned  (10 ~m th ickness) ,  h e m a t o x y l i n  and  
eosin s t a ined  p r e p a r a t i o n s  of t he  left  soleus a n d  med ia l  
ga s t rocnemius  muscles  of 5 d y s t r o p h i c  and  4 con t ro l  
an ima l s  (all 4 m o n t h s  or older). The  cont ro l s  inc luded  2 
n o r m a l  an ima l s  and  2 unaf fec ted  l i t t e r m a t e s  of ove r t l y  
d y s t r o p h i c  mice. 

Results. The  d y s t r o p h i c  muscles  c o n t a i n e d  a v i r t u a l l y  
n o r m a l  c o m p l e m e n t  of sp indles  (Table).  The  l a t t e r  were 
s imi la r  to  those  of con t ro l  muscles  w i t h  respec t  to  
r ecep to r  d iamte r ,  capsule  th ickness ,  a n d  axia l  t i ssue  
c o n t e n t  (Figure 1). The  usual  m e a n  p o p u l a t i o n  of 4 
i n t r a fusa l  f ibres  pe r  r ecep to r  was obse rved  in spindles  of 
3 of t h e  5 d y s t r o p h i c  g a s t r o c n e m i n s  a n d  4 of t he  5 dys t ro -  
phic  soleus muscles.  I n  those  ins t ances  in  wh ich  t he re  
were fewer i n t r a fusa l  f ibres  pe r  sp indle  (mean  3.5 to  3.8), 
t he  def ic i t  was m o s t  ev i den t  in  t he  s u b a p o n e u r o t i c  
receptors .  The  l a t t e r  n o r m a l l y  exh i b i t  g r ea t e r  v a r i a b i l i t y  
in  a p p e a r a n c e  a n d  h a v e  a g rea t e r  suscep t ib i l i t y  to  
d i s to r t i on  b y  t h e  h is to logica l  procedure ,  pa r t i cu l a r l y  in  
t he  f ib ro t ic  d y s t r o p h i c  muscles.  A l t h o u g h  the  m e a n  
d i a m e t e r s  of nuc l ea r -bag  (10 ~m) a n d  nuc l ea r - cha in  
f ibres  (6.5 ~zm) of con t ro l  and  d y s t r o p h i c  muscles  were 
s imilar ,  t h e  r ange  of t h e  l a t t e r  was s l igh t ly  n a r r o w e r  

The  s i l ve r - impregna t ed  teased  9 spindles  of con t ro l  and  
dys t roph ic  muscles  exh ib i t ed  s imi la r  complex  sensory  
and  fu s imo to r  i n n e r v a t i o n s  (Figure 2). T e n d o n  organs  

Spindles per muscle 

Soleus Medial gastrocnemius 

Control Dystrophic Control Dystrophic 

11 12 12 10 
10 10 12 9 
12 11 10 12 
10 11 12 10 
-- 11 -- 13 

10.8 11.0 mean 11.5 10.8 

were also c o m p a r a b l y  i n n e r v a t e d  in con t ro l  and  dys t ro-  
ph ic  muscles.  

H i s tochemica l  r eac t ions  for succinic d e h y d r o g e n a s e  1~ 
phospho ry l a se  n,  a n d  myof ib r i l l a r  adenos ine  t r i p h o s p h a -  
tase  ~ revea led  a cha rac t e r i s t i c  p a t t e r n  of 3 in t r a fusa l  
f ib re - types  pe r  sp indle  ~3 in t he  o v e r w h e l m i n g  m a j o r i t y  of 
recep tors  of b o t h  con t ro l  a n d  dys t roph ic  mice (Figures 3 
and  4). W i t h  rare  except ion ,  th i s  p a t t e r n  was r e t a ined  in 
t he  spindles  of y o u n g  (2 week) a n d  older  ( >  8 weeks) 
dys t roph ic  animals .  

Discussion. The  presence  of n o r m a l  n u m b e r s  of spindles  
in  t he  muscles  of ch ron ica l ly  d y s t r o p h i c  mice, a n d  t he  
fac t  t h a t  mos t  of t h e  recep tors  are  well  d i f fe ren t ia ted ,  
sugges t  t h a t  induc t ion ,  d i f fe ren t ia t ion ,  and  m a i n t e n a n c e  
of these  recep tors  are r e l a t ive ly  unaf fec ted  b y  t he  p r i m a r y  
aspect(s)  of t he  disorder .  

Rdsumg. La  pr6sence d ' u n  n o m b r e  n o r m a l  de Iuseaux  
neuro lnuscu la i res  dans  les muscles  de souris d i s t roph iques  
ch ron iques  et  le fa i r  que  la p l u p a r t  des r~cepteurs  son t  
b ien  diff6renci6s sugg~rent  que  l ' i nduc t ion ,  la diff6ren- 
c lar ion  et  le m a i n t i e n  de ces r6cep tenrs  ne  sont  p ra t ique -  
meri t  pus a t t e i n t s  p a r  le d~rgglement .  
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U l t r a s t r u c t u r a l  E v i d e n c e  for  t h e  L o c a l i z a t i o n  of  an  I n d o l e a l k y l a m i n e  in  S u p r a - E p e n d y m a l  
N e r v e s  f r o m  C o m b i n e d  C y t o c h e m i s t r y  a n d  P h a r m a c o l o g y  1 

W h e n  the  cerebra l  ven t r i c les  of t he  r a t  are e x a m i n e d  
b y  e lec t ron  mic roscopy  var icoses  ne rve  f ibres  can  be  
obse rved  j u s t  a b o v e  t he  e p e n d y m a  2-7. R e c e n t  f ine 
s t r u c t u r a l  i nves t i ga t i ons  h a v e  cha rac t e r i zed  supra-  
e p e n d y m a i  ne rves  in  c e r t a i n  b r a i n  regions  as mono-  
amine rg ic  a n d  in cor re la t ion  a n  amine-spec i f ic  formal-  
d e h y d e - i n d u c e d  f luorescence could be  d e m o n s t r a t e d  above  
t he  e p e n d y m a  of these  regions 8, s. Moreover,  t he  colour  of 
t he  f luorescence an d  i ts  r eac t ion  to drugs  in t e r f e r ing  w i t h  
t he  synthes is ,  s torage  a n d / o r  m e t a b o l i s m  of m o n o a m i n e s  
lead to t he  conclus ion  t h a t  t he  a m i n e  is an  indolea lkyl -  
amine ,  m o s t  p r o b a b l y  5 - h y d r o x y t r y p t a m i n e  (5-HT). 

A more  sens i t ive  a n d  specific cy tochemica l  me thod ,  
based  on t he  c h r o m a f f i n  reac t ion ,  for t he  n l t r a s t r u c t u r a l  
loca l iza t ion  of b iogenic  m o n o a m i n e s  has  r ecen t ly  been  
deve loped  in  our  l a b o r a t o r y  1~ e n a b l i n g  t he  precise 
iden t i f i ca t ion  of endogenous  amines  in ce r t a in  b r a i n  
regions  n o t a b l y  t he  above  m e n t i o n e d  ne rves  on  t h e  
v e n t r i c u l a r  surface  11. I n  t he  p r e s en t  s t u d y  t he  in f luence  
on a m i n e  loca l iza t ion  of d rugs  a f fec t ing  t h e i r  syn thes i s  
or s torage  has  been  i n v e s t i g a t e d  b y  e lec t ron  microscopy.  

Male a lb ino  o u t b r e d  r a t s  of W i s t a r  or igin weighing  
180-200 g were used for all  expe r imen t s .  Cont ro l  an ima l s  
a n d  those  g iven  reserp ine  (Serpasi l  | 10 m g / k g  i.p. 18 h 
before  sacrifice), e-methyl-para-tyrosine m e t h y l e s t e r  
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HC1 (~-MPT, 4 x 300 mg /kg  i.p. 8, 6, 4 and  2 h) or DL- 
para-chlorophenylalanine m e t h y l e s t e r  HC1 (p-CPA, 3 • 
100 m g / k g  i.p. 72, 48 and  24 h) were p r e p a r e d  for e lec t ron  
microscopy  b y  vascu la r  per fus ion  f ixat ion.  The  solut ions  
used for t h i s  f ixa t ion  (all a t  0-4~ a n d  t imes  were as 
follows: 1% g l u t a r a l d e h y d e  + 0.4~ p a r a f o r m a l d e h y d e  
buf fe red  to p H  7.2 w i t h  0.1 M c h r o m a t e - d i c h r o m a t e  for 
5 m i n  t h e n  0.2 M c h r o m a t e - d i c h r o m a t e  buffer  a t  p H  6.0 
for 15 min.  Af te r  th i s  s tep  t he  fol lowing b r a i n  regions were 
isola ted for s u b s e q u e n t  process ing:  nuc leus  c a u d a t u s /  
p u t a m e n ,  corpus  cal losum, s t r i a  medul la r i s  t h a l a m i  a n d  
o the r  regions bo rde r ing  t he  i n t e r v e n t r i c u l a r  foramen.  
Tissues  were t h e n  t r e a t e d  o v e r n i g h t  w i t h  t he  same buffer  

so lu t ion  a t  p H  6.0 a n d  t h e n  hal f  were pos t - f ixed  in o s m i u m  
t e t r o x i d e  for 1 h. U l t r a t h i n  sect ions  were  p r e p a r e d  f rom 
E p o n - e m b e d d e d  t issues  a n d  were s t a i n ed  w i t h  lead 
c i t ra te .  

I n  con t ro l  an ima l s  t h e  var icose  regions of t h e  supra-  
e p e n d y m a l  n e r v e  f ibres  c o n t a i n e d  2 types  of vesicles:  
large vesicles m e a s u r i n g  approx .  100 n m  in d i a m e t e r  and,  
m u c h  more  f requen t ,  smal l  vesicles approx .  50 n m  in 
d iamete r .  I n  mos t  ne rve  profi les  b o t h  vesicle t ypes  
c o n t a i n e d  a h i g h l y  e lec t ron  dense  m a t e r i a l  wh ich  pers i s ted  
in t issues n o t  s u b s e q u e n t l y  t r e a t e d  w i t h  o s m i u m  (Figures 1 
an d  2). T h e  fol lowing u l t r amorpho log ica l  changes  were 
observed  in these  vesicles a f te r  t h e  va r ious  pha rmaco log ica l  

Fig. 1-5. Ultrastructural aspect of 
the varicose regions of supra-epen- 
dymal nerve fibres above the cor- 
pus eallosum after various phar- 
macological manipulations. Tis- 
sues in Figures 1, 3, 4 and 5 were 
fixed similarly. Arrows identify 
small (-+) and large (--+) vesicles 
or corresponding electron dense 
cores. E, ependyma; Os, osmium; 
V, ventricle. 0.5 ~zm. • 48,000. 
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m a n i p u l a t i o n s :  whi le  the  amine-speci f ic  dense  cores 
pe rs i s t ed  a f te r  ~-MPT, t h e y  could no  longer  be  de t ec t ed  
a f t e r  reserp ine  or p - C P A  (Figures 3-5). 

T h a t  e lec t ron  dense  cores could be obse rved  in non-  
osmica ted  t i ssues  f rom con t ro l  an i m a l s  a n d  none  in those  
t r e a t e d  w i t h  reserp ine  is s t rong  ev idence  t h a t  t h e  e lec t ron  
dense  m a t e r i a l  r ep resen t s  a biogenic  a m i n e  :2. Moreover ,  
s ince ~ -MPT and  p - C P A  h a v e  been  r epo r t ed  to h a v e  
s o m e w h a t  specific syn thes i s  b lock ing  p roper t i e s  for 
c a t echo l amines  ~3 and  5 - h y d r o x y t r y p t a m i n e  ~4, :5 respect i -  
vely,  we can  conc lude  t h a t  t he  endogenous  m o n o a m i n e  
local ized is mos t  p r o b a b l y  5-HT. These  resu l t s  the re fo re  
con f i rm  and  e x t e n d  our  f luorescence h i s tochemica l  
f ind ings  8,, wh ich  revea led  t he  presence,  above  t he  epen-  
d y m a l  cells, of a yel low f luorescence wh ich  t ook  t he  fo rm 
of sma l l  spots  or a t h i n  s p o t t e d  layer.  A l t h o u g h  f rom the  
p r e s e n t  e lec t ron  microscopic  e x a m i n a t i o n  of t h e  b r a i n  
regions  i n v e s t i g a t e d  i t  c a n n o t  be  exc luded  t h a t  in a d d i t i o n  
some n e r v e  t e r m i n a l s  o t h e r  those  s to r ing  5 -HT exist ,  i t  
seems v e r y  p r o b a b l e  t h a t  t he  m a j o r i t y  of t he  supra-  
e p e u d y m a l  ne rves  in these  regions are indoleaminerg ic .  
There  is no  clear  ev idence  as ye t  to  i nd i ca t e  w h e t h e r  t he  
i n d o l e a m i n e  s to red  in these  ne rves  is re leased to ac t  
local ly  on  t he  e p e n d y m a l  cells or w h e t h e r  i t  is re leased 
in to  t he  ce reb rosp ina l  f luid (CSF) to  h a v e  i ts  effects 
e lsewhere  in t he  b ra in .  

I t  appea r s  t h a t  s u p r a - e p e n d y m a l  ne rve  f ibres  s to r ing  
5 -HT h a v e  a widesp read  d i s t r i b u t i o n  in t he  v e n t r i c u l a r  
s y s t e m  of t h e  r a t  9. The i r  occurrence  in t h e  ven t r i c les  of 
t he  h u m a n  b r a i n  has  no t  ye t  been  d e m o n s t r a t e d  a l t h o u g h  
s u p r a - e p e n d y l n a l  n e r v e  f ibres  h a v e  been  found  in va r ious  
o the r  m a m m a l s  ~6-~ where  i t  r e m a i n s  to  be  shown  
w h e t h e r  t h e y  too  s tore  5-HT. This  m a y  be of some impor -  
t ance  since t he  role of C S F  indo leamines  in  a n u m b e r  of 
cen t r a l  ne rvous  func t ions  e.g. a f fec t ive  disorders ,  has  
r ecen t l y  been  discussed ~. Moreover ,  t he  changes  in CSF  
levels of an  acid m e t a b o l i t e  of 5-HT, 5 -hydroxy indo le -  
acet ic  acid, r epo r t ed  for p a t i e n t s  w i t h  p s y c h i a t r i c  
disorders ,  a l t h o u g h  confl ic t ing,  m a y  hold  some clue as 
to  t h e i r  func t ion  e.g. a role in  a f fec t ing  mood  ~2. 

I n  s u m m a r y ,  a m o n o a m i n e  can  be local ized in t he  smal l  
a n d  large vesicles of s u p r a - e p e n d y m a l ,  var icose  ne rve  
f ibres  u p o n  e lec t ron  microscopy.  The  r eac t ion  of t he  
e lec t ron  dense  m a t e r i a l  (amine)  in  b o t h  vesicle t ypes  to  
var ious  pha rmaco log ica l  m a n i p u l a t i o n s  s t rong ly  suggests  
t he  presence  of an  indo lea lky lamine ,  m o s t  p r o b a b l y  5-HT. 

Rdsumd. Les t e r m i n a i s o n s  ne rveuses  sup ra -6pendy-  
males  du  r a t  on t  6t6 examin6es  au  microscope  61ectroni- 
que ~ l ' a ide  dd t e c h n i q u e s  c y t o c h i m i q u e s  e t  c y t o p h a r m a -  
cologiques.  I1 est  a p p a r u  que les v~sicules con tenues  dans  
ces t e r m i n a i s o n s  ne rveuses  r e n f e r m e n t  une  indolea lkyl -  
amine ,  t r~s p r o b a b l e m e n t  de la 5 - h y d r o x y - t r y p t a m i n e ,  
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Oncogenic Viruses in the Thrombocytopenic  Stage 

The  i n t r a p e r i t o n e a l  i nocu la t i on  of H I P A  agent ,  a 'C'  
v i rus  l ike par t ic le ,  induces  a b iphas i c  t h r o m b o c y t o p e n i a  
in  BALB/c -mice .  The  f i rs t  t h r o m b o c y t o p e n i a  occurs  1 d a y  
a f te r  H I P A  a g e n t  i nocu la t i on  a n d  las ts  a b o u t  4 days.  The  
second t h r o m b o c y t o p e n i a  occurs  a p p r o x i m a t e l y  13 days  
a f t e r  t he  i nocu la t i on  a n d  pers is t s  t h r o u g h  t he  develop-  
m e n t  of mesen te r i c  H I P A  p l a s m a c y t o m a  a r o u n d  t he  21st 
d a y  u n t i l  t h e  d e a t h  of t he  mice  b y  h a e m o r r h a g i c  asci tes  
a t  a b o u t  t he  28 th  d a y : ,  ~. 

I n  order  to  d e m o n s t r a t e  a causa l  r e l a t i ons h i p  b e t w e e n  
oncogenic  v i ruses  a n d  t h r o m b o c y t o p e n i a  in H I P A  
p l a s m a c y t o m a ,  2 -mon t h - o l d  B A L B / c - m i c e  of b o t h  sexes 
were s tudied .  

Six groups  of 2 mice  each  were inocu la t ed  w i t h  1 A E /  
mouse  u l t r a c e n t r i f u g a t e  f rom H I P A  t u m o r  asci tes  z. On 
t he  1st, 3rd, 8th,  10th, 13th  a n d  24 th  day  a f t e r  inocula-  
t ion,  p la te le t s  were coun t ed  in g roup  A, B, C, D, E a n d  F, 
respect ive ly .  (see Table) .  Af te r  sacr i fy ing  t he  mice  b y  
e t h e r  i nha la t ion ,  p l a t e l e t s  were  c o n c e n t r a t e d  a n d  p r e p a r e d  
for  e lec t ron  mic roscopy  as p r ev ious ly  r e p o r t e d  3. F u r t h e r -  
more  t h e  sp leen  t i s sues  were pre f ixed  in 2% g lu ta ra l -  
dehyde ,  pos t f ixed  in o s m i u m  teLraoxide,  d e h y d r a t e  in  
e t h a n o l  a n d  e m b e d d e d  in Epon .  P l a t e l e t s  a n d  spleen f rom 
2 h e a l t h y  B A L B / c - m i c e  were used as control .  T he  resul t s  
are  s u m m a r i z e d  in t he  Table .  

of Experimental  HIPA - P lasmacytoma 

On the  1st and  3rd days  fol lowing inocu la t i on  w i t h  
H I P A  u l t r acen t r i fuga t e ,  mice  of group A and  B respec- 
t i ve ly  h a d  a t h r o m b o c y t o p e n i a  ave rag ing  6 • 105 p la te le ts .  
S imi la r  to  t he  controls ,  t he  mice  of groups  C a n d  D, 
w h i c h  were t e s t ed  8 a n d  10 days  a f t e r  inocu la t ion ,  
e x h i b i t e d  no  t h rombocy tope l l i a .  

E l ec t ron  microscopic  e x a m i n a t i o n  of t h e  p t a t e l e t  
c o n c e n t r a t e s  a n d  spleens f rom these  mice  d id  no t  revea l  
a n y  v i rus- l ike  par t ic les .  

Mice of g roup  E (13 days  a f te r  inocu la t ion)  and  those  of 
g roup  F (24 days)  showed  a r e l a t ive  t h r o m b o c y t o p e n i a .  
A t  t h i s  t i m e  t he  mice  of g roup  F h a d  a l r eady  deve loped  
mesen te r i c  t u m o r s  w i t h  h a e m o r r h a g i c  ascites. Also v i rus  
par t ic les  were f r e q u e n t l y  found  in spleens  of g roup  E a n d  
F mice  a t  t he  same t i m e  of t he  second t h r o m b o c y t o p e n i a .  
Vi rus  par t ic les  were n e v e r  found  in a n y  of t he  p l a t e l e t  
concen t ra t e s .  

I n  t he  spleen the  v i rus  par t ic les  were of t he  enve loped  
A - t y p e  ly ing  free in  t h e  in te rce l lu la r  spaces  a n d  b e t w e e n  
c h a n n e l s  of m e g a c a r y o c y t e s  or  b u d d i n g  a t  cy top l a smic  
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