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no  di f ference was  obse rved  a r o u n d  t h e  les ioned s i te  be-  
tween  a n y  of t h e  5 an imals .  I n  all  5 an imals ,  on ly  a s l igh t  
increase  in t h e  n u m b e r  of g i t t e r  cells was  obse rved  in t h e  
a rea  i m m e d i a t e l y  s u r r o u n d i n g  t h e  lesion. N o r m a l  t issue,  
w i t h o u t  a n y  f u r t h e r  obv ious  increase  in  gl ia  ceils, was  
found  a d j a c e n t  to  t h i s  area.  

T h e  resu l t s  show t h a t  m e r e l y  inc reas ing  t h e  p e r m e -  
ab i l i t y  of t he  b l o o d - b r a i n  b a r r i e r  is n o t  suff ic ient  to  p e r m i t  
t h e  i n d u c t i o n  of a local ized go ld th iog lucose  lesion. These  
f i nd ings  give n o  s u p p o r t  to  t h e  h y p o t h e s i s  of PERRY a n d  
LIEBELT s (which  i n c i d e n t a l l y  does  n o t  exp la in  w h y  on ly  
gold th ioglucose  would  go t h r o u g h  a ' w e a k e n e d '  b lood-  
b r a i n  b a r r i e r  site).  T h e i r  h y p o t h e s i s  also is i n c o n s i s t e n t  
w i t h  t h e  p r e v e n t i o n  of les ions in  r a t s  m a d e  d i abe t i c  b y  
a l l oxan  a n d  t h e n  a d m i n i s t e r e d  go l d t h i og l ucos O  °. T h e  
v i ew  t h a t  t h e  V M N  c o n t a i n s  g lncorecep to r s  r e m a i n s  t h e  
m o r e  p r o b a b l e .  T h a t  go ld th ioglucose  m a y  b e  f o u n d  t o  a c t  
in  o t h e r  local ized a reas  m a y  m e a n  t h a t  such  a reas  a lso 
c o n t a i n  g lucoreceptors .  T h e  m u l t i p l i c i t y  of  phys io log ica l  
f u n c t i o n s  d e p e n d e n t  o n  n e u r M  glucose sensors  (e.g. con t r o l  
of  e p i n e p h r i n e  secre t ion,  s u p e r e r o g a t o r y  con t r o l  of insu l in  
secre t ion)  m a k e  t h e  ex i s t ence  of a n u m b e r  of such  gluco-  
r ecep t i ve  a reas  poss ible  u,~*. 

Rdsumd. Apr~s a v o i r  a u g m e n t 6  Ia pe rm6ab i l i t 6  cor t ica le  
s a n g - c e r v e a u  chez  des  ra ts ,  on  a d o n n 6  ~ ces a n i m a u x  une  
i n j ec t i on  d ' au ro th iog lucose .  A u c u n e  l~sion due  ~ l ' au ro -  

th iog lucose  n ' a  6t6 d e c o u v e r t e  d a n s  a u c u n  des s i tes  de 
pe rm6ab i l i t 6  accrue.  Les  r6su l t a t s  m o n t r e n t  que  la pro-  
d u c t i o n  de 16sions p a r  l ' au ro th iog lucose  n ' e s t  pa s  due  
u n e  pe rmeab i l i t 6  non-spec i f ique  d a n s  ce r t a in s  s i tes  h y p o -  
t h a l a m i q u e s ;  ils c o n f i r m e n t  la th6or ie  g l u c o s t a t i q u e  qui  
sugg~re qu ' i l  ex is te  des glucorf icepteurs  k aff ini t6  d~finie 
s i tu6s ~ ces sites. 
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T h e  F i b e r  S p e c t r u m  of  t h e  C a t  V I  N e r v e  t o  t h e  L a t e r a l  R e c t u s  a n d  R e t r a c t o r  Bulb i  M u s c l e s  

T h e  V I  n e r v e  of t he  ca t  suppl ies  t h e  l a t e r a l  r ec tus  
musc le  a n d  t h e  4 sl ips of t h e  r e t r a c t o r  bulb i .  His to logi -  
cally,  3 musc le  f iber  t y p e s  h a v e  been  f o u n d  in t he  l a t e r a l  
r ec tus  on  t h e  bas is  of s a rcop la smic  r e t i cu lum,  myof ib r i l  
size, a n d  size a n d  d i s t r i b u t i o n  of m i t o c h o n d r i a  1. I n  t h e  
r e t r a c t o r  bu lb i ,  on ly  a s ingle  f iber  t y p e  ha s  b e e n  ob-  
se rved  2. 

A l t h o u g h  V I  n e r v e  f iber  s p e c t r u m  s tud ies  h a v e  b e e n  
r e p o r t e d  a,% t h e y  h a v e  n o t  i nc luded  t h e  s u p p l y  to  t h e  
r e t r a c t o r  bu lb i .  I n  v iew of t h e  d i f ferences  b e t w e e n  l a t e r a l  
r ec tus  a n d  r e t r a c t o r  bu lb i  musc le  f iber  types ,  t h e  s p e c t r u m  
of t h e  n e r v e  f iber  s u p p l y  a n d  t i le  i n n e r v a t i o n  r a t i o  were  
i nves t iga t ed ,  in  o rde r  to  co r re l a t e  e x t r a o c u l a r  n e r v e  a n d  
muscle  f iber  types .  

Methods. I n  4 ca t s  (2.3-2.6 kg  in weight) ,  fo l lowing a 
l e t h a l  dose of D i a b u t a l ,  t h e  V I  n e r v e  was  f ixed in s i tu  b y  
pe r fus ion  v i a  t h e  ca ro t id  a r t e r i e s  w i t h  5% g l u t a r a l d e h y d e  
buf fe red  w i t h  0.15 m s o d i u m  c a c o d y l a t e  a n d  pos t  f ixed 
in  o s m i u m  t e t r o x i d e  buf fe red  w i t h  p h o s p h a t e .  N e r v e  
cross-sec t ions  were  t a k e n  (1) a t  t h e  ex i t  of t h e  V I  n e r v e  
f rom t h e  b r a i n s t e m ,  (2) a t  t h e  e n t r a n c e  of t h e  VI  n e r v e  
to  t h e  l a t e r a l  rec tus ,  a n d  (3) of t h e  b r a n c h  to  t he  r e t r a c t o r  
b u l b i  a t  i t s  e m e r g e n c e  f r o m  t h e  V I  ne rve .  All  sec t ions  
were  m a d e  before  t h e  occu r r ence  of i n t r a m u s c u l a r  spl i t -  
t ing .  Spec imens  were  e m b e d d e d  in a ra ld i t e .  Cross-sec t ions  
of  0 .5-0.7  IX were  cu t  a n d  s t a i ned  b y  R i c h a r d s o n  m e t h y l e n e  
b lue  m e t h o d .  F i b e r  d i a m e t e r ,  i n c l u d i n g  m y e l i n  s hea t h ,  
was  m e a s u r e d  b y  s u p e r i m p o s i n g  c lear  p la s t i c  circles of 
k n o w n  d i a m e t e r  o v e r  p h o t o g r a p h s  en l a rged  2000-2500  
t imes .  4 n e r v e s  were  a n a l y z e d  a t  each  of t h e  a b o v e  3 levels.  
T o t a l  f iber  n u m b e r  was  c o u n t e d  a n d  a s ampIe  of  500 
f i be r s / ne rve  was  measu red ,  e x c e p t  in  t h e  r e t r a c t o r  bu lb i  
supp ly ,  w h e r e  t h e  t o t a l  supply ,  a lways  u n d e r  500, was  
m e a s u r e d .  

ALVARADO ( u n p u b l i s h e d  resul ts)  h a s  d e t e r m i n e d  t h e  
musc le  f iber  c o u n t  of 1 super io r  l a t e r a l  sl ip of t h e  r e t r a c t o r  
bulb i .  To  der ive  a n  i n n e r v a t i o n  ra t io  u t i l i z i n g  his  coun t ,  
i t  was  necessa ry  to  d e t e r m i n e  t h e  p r o p o r t i o n  of t h e  t o t a l  
r e t r a c t o r  b u l b i  c o n t r i b u t e d  b y  t he  super io r  l a t e r a l  slip. 
Thus ,  in  3 cats ,  t h e  4 slips were  d i ssec ted  o u t  a n d  weighed.  

Results. T h e  F igu re  p r e s e n t s  t h e  d i s t r i b u t i o n  of f iber  
d i a m e t e r s  a t  t h e  3 levels  of t he  V I  nerve .  D a t a  are  based  
on  ave rages  f rom 4 ca t s  of m e a s u r e m e n t s  of 500 f ibers  pe r  
n e r v e  (except  for  t he  r e t r a c t o r  bu lb i )  a n d  are  p l o t t e d  as 
% of t o t a l  f ibers  a t  e ach  level  in  1 tz i nc remen t s .  F i b e r  
d i a m e t e r s  r a n g e d  f rom 1-21 IX for  each  level,  w i t h  t h e  
d i s t r i b u t i o n  in t h e  b r a n c h  to  t h e  l a t e r a l  r ec tus  b e i n g  
s imi la r  to  t h a t  of t h e  c r an i a l  sec t ion  ot  t h e  V I  nerve .  
S p e c t r a  a t  t he se  2 levels  i nd i ca t e  a n  in i t ia l  p e a k  a t  3 -4  ix, 
a s e c o n d a r y  p e a k  a t  6 IX a n d  a s m o o t h  e x t e n s i o n  t o  21 ~x. 
I n  con t r a s t ,  t h e  b r a n c h  to  t h e  r e t r a c t o r  b n l b i  r evea l s  a 
c o n c e n t r a t i o n  of f ibers  b e t w e e n  6 a n d  14 IX. 

T h e  T a b l e  p r e s e n t s  t h e  t o t a l  f iber  c o u n t  of each  4 n e r v e s  
a t  t h e  c r an i a l  level  a n d  in t h e  b r a n c h e s  to  t h e  l a t e r a l  
r ec tus  a n d  r e t r a c t o r  bulb i .  I t  will  be  n o t e d  t h a t  app rox i -  
m a t e l y  7 t i m e s  as m a n y  f ibers  i n n e r v a t e  t h e  l a t e r a l  r e c t u s  
as  t h e  r e t r a c t o r  bn lb i .  

M a n y  f ibers  f r o m  1-5  ix in  size in  t h e  c r an i a l  a n d  t h e  
l a t e r a l  r e c t u s  sec t ions  h a d  t h i n  m y e l i n  s h e a t h s  in  c o n t r a s t  
to  t h e  t h i c k  m y e l i n  a r o u n d  t h e  l a rge r  axons .  T h e  r a t i o  of  

x L. PEACH,Y, in Annual Review of Physiology (Ed. V. E. HALn; 
Annual  Reviews, Inc., Palo Alto, Calif. 1968), p. 401. 
J.  ALVARADO, A. STEINACKER and P. BACH-Y-RITA, Invest .  
OphthaL 6, 548 (1967). 

3 B. tZEXED, Acta psychiat,  neuroI, seand. Suppl. 33 (1944). 
4 G. W. K. DONALDSON, Q. J1 exp. PhysioL 45, 25 (1960). 
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Size ~f fiOer{~} 

Fiber diameter in 1 I~ size increments plotted as % of total number 
of fibers in the nerve. Each value is the average of measurements at 
that diameter in 4 nerves. Average range of variability at any fiber 
size was 4.89% for the retractor bulbi, 5.68% for the lateral rectus, 
and 2.18 % for the cranial sections. Statistical evaluation courtesy of 
Dr. J. I-IARRISOH. 

Total fiber count of 4 VI nerve preparations 

Nerve Cranial Lateral rectus Retractor bulbi 

Total Thinly Total Thinly Total Thinly 
fiber myel- fiber myel- fiber myel- 
count inated count inated count inated 

1 1840 432 2074 425 308 27 
2 1610 375 2035 370 190 16 
3 1590 250 1704 240 320 12 
4 1456 - 1629 - 201 - 

Fiber counts of 4 nerves at the 3 areas of section. Thinly myelinated 
figures were not determined for nerve No. 4 because of poor photo- 
graphic clarity. 

naked  axon  to  myel in  s h e a t h  was  d e t e r m i n e d  to  be 3.1:1 
(S.D. 4- 0.58) for t he  th ick ly  m y e l i n a t e d  fibers,  and  8.1:1 
(S.D. 4- 0.49) for t he  t h i n l y  m y e l i n a t e d  f ibers.  T h e  p ro-  
po r t i on  of t h in ly  m y e l i n a t e d  f ibers  in t he  to ta l  popu la t ion  
of crania l  f ibers  was  16-23%,  and,  in t he  b r a n c h  to  t h e  
la tera l  rec tus ,  14-20%.  In  con t r a s t ,  t he  p ropo r t i on  in t he  
b r a n c h  to the  r e t r ac to r  bulbi  was  4 - 8 %  of the  t o t a l  
popula t ion .  The  average  of 30% increase in f iber  n u m b e r  
f rom nerve  t r u n k  to  b r a n c h e s  is seen p r e d o m i n a n t l y  in 
t he  th ick ly  m y e l i n a t e d  f ibers and  does no t  occur  to  a n y  
apprec iab le  e x t e n t  in t he  t h in ly  mye l ina t ed  fibers (Table). 

By  weight ,  t he  super ior  la tera l  slip c o n s t i t u t e d  an  
average  of 25% of  t h e  t o t a l  muscle.  To d e t e r m i n e  t h e  
i nne rva t i on  ra t io  to  t he  r e t r ac to r  bulbi ,  ALVARADO'S c o u n t  
of  3118 muscle  f ibers  a t  t h e  midreg ion  of t h e  muscle  in 
1 super ior  la te ra l  slip was  ut i l ized.  Assuming  th is  repre-  
sen t s  25% of t he  fibers, one  can  e s t i m a t e  t h a t  t h e  4 sl ips 
of  the  r e t r ac to r  bulbi  muscle  con ta in  a p p r o x i m a t e l y  
12,472 muscle  fibers.  The  average  nerve  f iber  coun t  of t he  
VI b r a n c h  to  the  r e t r ac to r  bulbi  was 255 (Table). F r o m  
these  f igures an  a p p r o x i m a t e  i nne rva t i on  ra t io  of 1:50 
can be e s t ima ted  for the  r e t r ac to r  bulbi  5. 

Zusammen/assung. Das  F a s e r s p e k t r u m  des VI  Hi rn -  
ne rven  tier K a t z e  w u r d e  an 3 Ste l len b e s t i m m t :  Aus t r i t t s -  
s te l le  aus d e m  Pons ,  Verzweigungss te l le  zum M. rec tus  
laterMis und  zum M. r e t r a c t o r  bulbi .  ~Venigstens 3 ver -  
schiedene  T y p e n  moto r i s che r  Fa s e r n  w u r d e n  e r m i t t e l t :  
1. grosse, d ick  myel inis ier te ,  2. kleine, d i inn  myel in is ier te ,  
3. kleine, d ick  myel in is ier te .  Die Verzweigungss te l l e  zum 
M. r e t r ac to r  bulbi  b e s t e h t  haupts~.chlich aus d e m  1, Fase r -  
typ .  
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T h e  M o d e  of  F o r m a t i o n  of  I n t r a c y t o p l a s m i c  S t r u c t u r e s  in  T u m o u r s  I n d u c e d  b y  V i r u s e s  of  t h e  A v i a n  
S a r c o m a  L e u c o s i s  G r o u p *  

In  t h e  c y t o p l a s m  of av i an  t u m o u r s  p roduced  by  the  
vi ruses  of t he  av ian  sa rcoma  leucosis group,  s t ruc tu res  
are some t imes  e lec t ron-opt ica l ly  obse rved  whose  develop-  
m e n t  and  re la t ion  to  the  t u m o u r  g rowth  and  virus  mul t i -  
p l ica t ion  is unknown .  Morphological ly  these  aggrega tes  of 
va ry ing  size, in which  r ibosome-l ike  par t ic les  are a r ranged  
in a more  or less homogeneous  m a t r i x  6zith b o t h  compo-  
n e n t s  o f t en  showing  the  d e v e l o p m e n t  of spheres  or in- 
comple t e  spheres .  F u r t h e r m o r e ,  these  fo rma t ions  con ta in  
v i rus  nucleoid- l ike  corpuscles  1-4. 

The  fol lowing cons idera t ions  r ende r  i t  ve ry  p robab le  
t h a t  t hese  aggrega tes  are  a n t i g e n - a n t i b o d y  p rec ip i t a t e s  of 
the  l iving cells. The  size a n d  the  local izat ion of t h e  spa t ia l  
a r r a n g e m e n t  is ambiguous .  The  sphere  fo rma t ion  of  
a n t i g e n - a n t i b o d y  complexes  has  been  e lec t ron-op t ica l ly  
descr ibed  by  mode l sL  The  r ibosome  aggrega tes  o f t en  
descr ibed  as v i rop lasm can be especial ly  observed  close to  
the cell m e m b r a n e  and  of ten  w i t h o u t  s imu l t aneous  indi-  

ca t ions  of virus  p roduc t i on  by  budd ing .  As in t he  for-  
m a t i o n  of s econda ry  lysosomes  t h e  smal ler  i m m u n e  
p rec ip i t a t e s  are c o n t r a c t e d  to  severa l  larger  ones 6. Where -  
by  the  mass  is no t  enclosed by  a m e m b r a n e ;  a sign t h a t  

* This paper is dedicated to Prof. H. LETTR1~ on the occasion of 
his 60th birthday. 
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