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Summary, E l e c t r o n  p r o b e  X - r a y  microana lys i s  ha s  revea led  t h a t  t h e  a u t o r a d i o g r a p h i c  gra ins  o b t a i n e d  b y  h i g h  res- 
o lu t ion  e lec t ron  microscopic  a u t o r a d i o g r a p h y  con t a i n  depos i t s  of lead, si l icon and  chlor ine  in add i t i on  to s i lver  grains.  
These  resu l t s  sugges t  t he  necess i ty  for t he  c o n f i r m a t i o n  of t h e  a u t o r a d i o g r a p h i c  gra ins  b y  anc i l l a ry  t echn iques .  

I n  t he  p rev ious  s t u d y  2, d i s t r i b u t i o n  of Ha-d ime tac r ine  in 
r a t  ce rebra l  co r t ex  was e x a m i n e d  us ing  e lec t ron  micro-  
scopic a u t o r a d i o g r a p h y .  A cons iderab le  p o r t i o n  of t h e  
deve loped  gra ins  was loca ted  over  t he  synap t i c  areas.  
However ,  t he  u l t r a s t r u c t u r a l  d i s t r i b u t i o n  s t u d y  of th i s  
d rug  w i t h i n  s y n a p t i c  areas  was n o t  a p p a r e n t  because  of 
t h e  l im i t a t i on  of t he  t i s sue- to -gra in  resolut ion.  
Sa lpe te r  and  B a c h m a n n  a ind ica te  t h a t  t he  phys i ca l  
deve lop ing  s y s t e m  gives b e t t e r  r eso lu t ion  t h a n  t h e  
chemica l  deve lop ing  sys tem.  I n  a p r e l i m i n a r y  series 4, 
w h e n  a u t o r a d i o g r a m s  of H3-d imetac r ine  were deve loped  
in a P h e n i d o n  developer ,  t he  r e s u l t a n t  gra ins  were 
smal le r  d o t - s h a p e d  par t ic les  as c o m p a r e d  w i t h  Konidol -  
X,  and  t h u s  a more  h igh ly  reso lu t ion  a u t o r a d i o g r a p h y  
was expec ted .  However ,  i t  was ve ry  d i f f icul t  to  con f i rm  
w h e t h e r  these  deve loped  gra ins  were t he  au to rad io -  
g raph ic  gra ins  or a r t i f ac t s  p roduced  b y  t he  au to rad io -  
g raph ic  processes.  The  ob jec t ive  of the  p r e sen t  s t u d y  is to  

ana lyze  t h e  deve loped  gra ins  of the  h i g h  reso lu t ion  
a u t o r a d i o g r a p h y  b y  e lec t ron  p robe  X - r a y  microanalys i s .  
Materials and methods. Male W i s t a r  r a t s  (200--250 g) were 
g iven  500 lxg of H3-d imetac r ine  (1.92 mCi/mg)  b y  t h e  
d i rec t  l a t e ra l  i n t r a v e n t r i c u l a r  in j ec t ion  m e t h o d  of 
Noble  e t  a l ) .  A t  1 h a f t e r  a d m i n i s t r a t i o n ,  ce rebra l  
cor t ices  Were f ixed in g l u t a r a l d e h y d e  (4%, 2 h). The  
samples  were pos t f ixed  in o s m i u m  t e t rox ide  (1.5%, 1.5 h), 
d e h y d r a t e d  in g raded  e thano l s  an d  e m b e d d e d  in E p o x y  
res in  of L u f t  e. A u t o r a d i o g r a p h i c  p rocedures  used here  
were descr ibed  prev ious ly2;  t h e y  were based  on  t he  
m e t h o d  of Sa lpe te r  an d  B a c h m a n n  7. T h i n  sect ions  (gray) 
were coa ted  w i t h  S a k u r a  N R - H 2  emuls ion.  Af te r  10 to  
20 weeks exposure  a t  5~ t h e y  were deve loped  in 
P h e n i d o n  * deve loper  or Kon ido l -X.  T h e  ene rgy  d ispers ive  
mic roana lyses  were done  w i t h  a H i t a c h i  12A e lec t ron  
microscope o p e r a t e d  a t  75 kV w i t h  a t o t a l  b e a m  c u r r e n t  
of 10-20 ~xA a n d  equ ipped  w i t h  K e v e x  ene rgy  d ispers ive  
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Fig. 3. Elemental spectrum from a autoradiogram. Silver and 
chlorille (2.621 keV) are detected frolH oi/e probe grain. Arrow 
indicates the probe graJ.n. ])eveloped in Pheuidoll for 1 rain at 11. cC. 
Probe diameter 1200 5. Bar equals 0.5 p.m. 
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micr(~analyziug system (operat~d at  20 eV/channel) .  The 
e lementa l  spect ra  of various developed grains were ptn)- 
t og raphed  af ter  1 00 sec of probing.  The resolut ion power 
of the  energy dispersive microanalyzer  was 0.16 keV. 
Resul ts  and discussion.  When  au to rad iograms  were 
developed in Ir  the  resu l tan t  grains were dense 
and  irregular coil part icles  (see figure ]). These shaped 
grains could easily be conf i rmed as the  developed silver 
grains  w i thou t  use of any  analyzing techniques .  How- 
ever,  in the case of Phen idon  developer,  the  r e su l t an t  
grains were r a the r  small  and do t - shaped  par t ic les  as 
compared  to Kon ido l -X  (see figures 2 and 3). I t  was 
impossible  to de te rmine  whe the r  or no, t these  r e su l t an t  
grains  were the  au torad iographic  silver grains. Therefore,  
we used an electron probe  X- ray  microana lyz ing  system.  
The e lementa l  spect ra  f rom the various developed grains 
of the  high resolut ion au to rad iography  are shown in 
figures 2 and 3. W h e n  the  probe was placed on a deposi t  
of grain, the  e lementa l  spec t rum became very  dis t inct ive.  
In  addi t ion  to the  silver emission,  h igh  peaks  of lead 
(2.380 keV), silicon (1.739 keV) and chlorine (2.621 keV) 
appeared.  Fur the rmore ,  somet imes  two kinds  of e lements  
were de tec ted  f rom one deposi t  of grain, e.g., silver and 
chlorine (see figure 3). The lead emission f rom the  deposi ts  
of grains is undoub ted ly  due to the  artificial  p roduc t  w i t h  
lead-electron staining.  The high peaks of chlorine and 
silicon m a y  be ascribed to  the  developing media  and the  
nuclear  t rack  emulsion,  respect ively.  The type  and num-  
ber  of the  p robed  e lements  var ied f rom specimen to 
specimen and thus  only qual i ta t ive  analysis  was per-  

formed, khm'ever, the lead emission showed the  high(~st 
f requency as the resu l lan t  artificial  p roduc t  t h ro u g h  the  
au torad iographic  processes. These results  s t rongly  suggest  
t h a t  the  ident i f ica t ion of the  resu l t an t  au to rad iograph ic  
grains mus t  be per formed when a high resolut ion au to-  
rad iographic  s tudy  is done.  By the  calculat ion m e t h o d  of 
Bach man n  and  Salpeter  9, we found t h a t  the  c o m b i n a t i o n  
of Sakura  N R - H 2  emulsion wi th  a Phen idon  deve loper  
gave abou t  1050 A as a theore t ica l  resolut ion power.  This  
f inding indica tes  t h a t  Phen idon  is a more  sui table develop-  
er t h a n  a Kon ido l -X  for the  high resolut ion au torad iog-  
r aphy  wi th  Sakura  N R - H 2  emulsion.  Finally,  the  high 
resolut ion au to rad iog raphy  combined  w i t h  e lec t ron  
probe X - r a y  microanalys is  m a y  provide  a tool  for 
s tudy ing  the  u l t r a s t ruc tu ra l  d i s t r ibu t ion  of Ha-d imeta  - 
crine wi th in  synap t ic  areas. 
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