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depressed  or even  abol i shed  t he  evoked  p o t e n t i a l s  in  all  
e x p e r i m e n t s  (Figure 3) w i t h  a m a x i m u m  of 2-10  m n i  
a f t e r  i n j ec t ion  (Figure  1, cu rve  4). T he  dos age - dependen t  
a l t e r a t i o n  of t he  evoked  responses  cor responds  to t h e  
d ive rg ing  resu l t s  o b t a i n e d  w i t h  L S D  ~-s, w i t h  D M T  only  
a depress ion  was obse rved  in op t i ca l ly  4 and  acous t ica l ly  ~0 
evoked  po ten t ia l s .  E x t e n t  of d i m i n u t i o n  of evoked  
p o t e n t i a l s  and  t i m e  of r ecove ry  were d e p e n d e n t  on  g iven  
dosage, b u t  aga in  t he  f i rs t  i n j ec t ion  was more  effect ive  
t h a n  t h e  fol lowing appl ica t ions .  T he  increase  of evoked  
responses  obse rved  in 2 e x p e r i m e n t s  w i t h  low dosage of 
D M T  m a y  be  due to t h e  depress ing  effect  on s p o n t a n e o u s  
b a c k g r o u n d  a c t i v i t y  lead ing  to a n  i m p r o v e d  s ignal  t o  
noise r a t io  in  t he  p r i m a r y  a f fe ren t  channe l .  W i t h  h igher  
dosage t he  t r a n s m i s s i o n  in t h e  synapses  of t h e  sensory  
p a t h w a y  is inc reas ing ly  impa i r ed  a n d  th i s  resul t s  in  a 
d i m i n u t i o n  or even  abo l i t ion  of t he  evoked  po ten t ia l s .  

Discussion. I t  is ev i den t  f r o m  our  resu l t s  t h a t  D M T  in 
dosages  l ead ing  to  ha l l uc ina t i ons  in  m a n  does no t  affect  
on ly  t he  aynap t i c  t r a n s m i s s i o n  in t he  l a te ra l  gen icu la te  
b o d y  b u t  also t h e  phas ic  response  and  t he  s p o n t a n e o u s  
a c t i v i t y  of r e t i na l  gang l ion  ceils. T he  depress ing  effect  of 
D M T  on t he  s p o n t a n e o u s  a c t i v i t y  is in  cor respondence  
w i t h  i t s  ac t ion  on  o t h e r  neu r ons  ~, ~7, b u t  does no t  ful ly 
agree  w i t h  t h e  L S D  resu l t s  of MOURIZ-GARClA et  al. s. 
The  DMT-caused  a l t e r a t i o n  of t he  s p o n t a n e o u s  a c t i v i t y  
m i g h t  be  of some re levance  for  t h e  or igin of opt ic  ha l lu-  
c ina t ions  : as descr ibed  p rev ious ly  18, 21, 22, m a i n t a i n e d  
i l l u m i n a t i o n  decreases  t h e  d i scharge  r a t e  of r e t ina l  
gang l ion  cells; t he  depress ion  of t he  s p o n t a n e o u s  a c t i v i t y  
caused  b y  D M T  m i g h t  be  i n t e r p r e t e d  b y  t h e  b r a i n  as 
' l i gh t '  a n d  th i s  m a y  c o n t r i b u t e  to  t h e  or igin of a b n o r m a l  
r eac t ions  w i t h i n  b r a i n  s t ruc tu re s  wh ich  are also inf luenc-  
ed, l ead ing  to  ha l luc ina t ions .  B a s i n g  on  t he  k n o w n  
i n t e r a c t i o n  of L S D  a n d  DlVIT w i t h  5 -HT in o t h e r  b r a i n  
regions,  especial ly  r a p h e  neu rons  ~, ~5, a n d  on  t h e  a c t i v i t y  
depress ing  effect  of i n t r a c a r o t i d a l  5 -HT on re t ina l  gan-  

glion cells 2s, t h e  D M T  ac t ion  on t he  a c t i v i t y  of r e t i na l  
neu rons  m a y  be  i n t e r p r e t e d  as i nd i r ec t  ev idence  for  t h e  
ex is tence  of 5 -HT as a t r a n s m i t t e r  in  those  r e t i na l  
synapses ,  wh ich  are  of special  i m p o r t a n c e  for  t h e  or igin 
a n d / o r  t r a n s m i s s i o n  o f  s p o n t a n e o u s  ac t iv i ty .  T h a t  5 - I tT  
was no t  ye t  f ound  m a y  be  due  to  t he  h i g h  inc idence  of 
dopamine rg i c  neu rons  in t h e  r e t i n a  24, b y  whose  f luores-  
cence 5 -HT t e r m i n a l s  m a y  be  concealed  ~5. 

Zusammenfassung. I n t r a v e n 6 s e  I n j e k t i o n e n  v o n  D M T  
(1-5 mg/kg)  b e w i r k t e n  n e b e n  e iner  Ve rk l e ine rung  de r  
visuel l  evoz ie r t en  cor t i ca len  P o t e n t i a l e  u n d  de r  l icht -  
i nduz i e r t en  p h a s i s c h e n  R e a k t i o n e n  r e t ina l e r  Neu rone  
auch  eine s t a rke  V e r m i n d e r u n g  de r  S p o n t a n a k t i v i t ~ t  in  
E inze l fa se rn  des N .op t i cus .  Die  Be funde  sp rechen  ffir 
eine Be te i l igung  r e t ina l e r  M e c h a n i s m e n  be im  Z u s t a n d e -  
k o m m e n  op t i sche r  H a l l u z i n a t i o n e n  u n d  lassen 5 -HT als 
r e t i na l en  T r a n s m i t t e r  v e r l n u t e n .  
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Effect of Hydrocor t i sone  on the Ul tras tructure  of the Smal l ,  G r a n u l e - C o n t a i n i n g  Cells in the  Supe -  
rior Cervical  Gang l ion  of the N e w b o r n  Rat 

Smal l  cells w i t h  a n  in t ense  f o r m a l d e h y d e - i n d u c e d  
c a t e c h o l a m i n e  f luorescence are  p r e s e n t  a m o n g s t  s y m p a -  
t h e t i c  n e r v e  cells in  t he  super ior  cerv ica l  gang l ion  of 
a d u l t  1, 2 a n d  n e w b o r n  3 rats .  E l ec t ron  microscopic  s tudies  
h a v e  s h o w n  t h a t  these  ceils con t a i n  r o u n d  g r a n u l a r  
vesicles, a b o u t  100 n m  in d iamete r ,  in  t he  gangl ia  of b o t h  
a d u l t  4 a n d  n e w b o r n  5 rats .  A d m i n i s t r a t i o n  of hyd roco r t i -  
sone has  been  s h o w n  to  cause  a 10-fold increase  in t he  
n u m b e r  of t he  small ,  i n t ense ly  f luorescen t  ceils in  t he  
s y m p a t h e t i c  gangl ia  of newborn ,  b u t  no t  adul t ,  r a t s  s. The  
p re sen t  s t u d y  was u n d e r t a k e n  to i n v e s t i g a t e  t he  u l t r a -  
s t r u c t u r e  of such  newly  fo rmed  c a t e c h o l a m i n e - c o n t a i n i n g  
cellsl 

Twelve  n e w b o r n  r a t s  of t he  Sprague -Dawley  s t r a in  were 
i.p. i n j ec ted  w i t h  2 0 m g / k g  b o d y  we igh t  of hyd roco r t i sone  
ace t a t e  da i ly  for 7 days.  T h e y  were ki l led 1 d a y  a f t e r  t he  
las t  in jec t ion ,  t o g e t h e r  w i t h  u n t r e a t e d  cont ro l s  of t he  
same  age. The  super ior  cervical  gangl ia  were r e m o v e d  and  
processed for e lec t ron  mic roscopy  us ing  a p rocedure  
genera l ly  found  useful  in  t he  p r e s en t  l a b o r a t o r y  ~. Fol low- 
ing a br ief  in i t ia l  f i xa t ion  in 1% o s m i u m  t e t r o x i d e  in 
0.1 M p h o s p h a t e  buffer  (pH 7.4), t he  t i ssue  was diced a n d  
rep laced  in t h e  same  f luid for  30 ra in ;  i t  was t h e n  washed  
in t he  buf fe r  for 10 ra in  a n d  pos t - f ixed  in buf fe red  5% 
g l u t a r a l d e h y d e  for 30 rain.  Af te r  a 10 m i n  buffer  wash  t he  
t i ssue  was rep laced  in buf fe red  1% o s m i u m  t e t rox ide  for 

30 rain.  Fol lowing a sho r t  r inse  in  dis t i l led  water ,  i t  was  
b lock-s t a ined  in aqueous  s a t u r a t e d  u r a n y l  a ce t a t e  for  1 h, 
d e h y d r a t e d  in a g raded  ace tone  series, i n f i l t r a t ed  in  a 
m i x t u r e  of equa l  vo lumes  of ace tone  a n d  Ara ld i te ,  a n d  
f ina l ly  e m b e d d e d  in Araldi te .  T h i n  sect ions  were cu t  w i t h  
a H u x l e y - C a m b r i d g e  u l t r amic ro tome ,  doub le - s t a ined  w i t h  
a s a tu r ed  aqueous  so lu t ion  of u r a n y l  a ce t a t e  followed b y  
lead c i t r a t e  s a n d  s u b s e q u e n t l y  e x a m i n e d  w i t h  a H i t a c h i  
11 B e lec t ron  microscope.  

Small ,  g r anu l e - con t a in ing  cells w i t h  t yp i ca l  appea r -  
ance  4, 5 were observed  in t he  con t ro l  ganglia .  I n  t h e  gangl ia  
of t he  h y d r o c o r t i s o n e - t r e a t e d  ra ts ,  t h e  smal l  g ranule-  
c o n t a i n i n g  cells were m u c h  more  n u m e r o u s ;  a c lus te r  of 
such  cells in  the  gangl ion  of a h y d r o c o r t i s o n e - i n j e c t e d  r a t  
is i l l u s t r a t ed  in F igure  1. R o u n d  vesicles w i t h  a dense  core 
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Fig. 1. Low power photomicrograph of 
part of a cluster of small granule- 
containing cells from a hydrocortisone- 
treated rat given 20 mg/kg hydro- 
cortisone acetate daily for 7 days. 
• 13,000. 

were seen t h r o u g h o u t  t he  cy top lasm,  t h e i r  n u m b e r  be ing  
increased  as c o m p a r e d  w i t h  those  in t he  smal l  granule-  
c o n t a i n i n g  cells of u n t r e a t e d  ra ts .  The  d i a m e t e r  of the  
g r anu l a r  vesicles was  a b o u t  100 n m  b o t h  in t he  con t ro l  
a n d  in t he  h y d r o c o r t i s o n e - t r e a t e d  ra t s  (Figure 2a, b). 
The  e lec t ron  dens i ty  of t he  c o n t e n t s  of t he  vesicles r a n g e d  
f rom low to h i g h  in b o t h  con t ro l  a n d  hydrocor t i sone -  
t r e a t e d  rats ,  b u t  vesicles w i t h  cores of h igh  dens i ty  were 
m u c h  more  n u m e r o u s  in t he  smal l  g r anu l e - con t a in ing  
cells of t he  t r e a t e d  group (Figure 2b,  cf. a). 

The  o b s e r v a t i o n  of t he  p re sen t  s t u d y  t h a t  hydrocor t i -  
sone causes  a n  increase,  b o t h  in t he  n u m b e r  of t he  smal l  
g r a n u l e - c o n t a i n i n g  cells and  in t he  n u m b e r  of t he  g ranu la r  
vesicles in  t h e m ,  s t rong ly  suggests  t h a t  c a t echo l amines  in  
t he  newly  fo rmed  cells are  m a i n l y  s tored  in t he  g ranu la r  
vesicles (as in  s imi lar  cells of n o r m a l  rats) ,  r a t h e r  t h a n  in 
t h e  c y t o p l a s m  outs ide  t h e m ,  an  a l t e r n a t i v e  cons idered  
ear l ier  8. Th i s  is in  a g r e e m e n t  w i t h  the  obse rva t ions  m a d e  
in  a r ecen t  s t u d y  on  t he  effect  of hydroco r t i sone  on  

cu l tures  of n e w b o r n  r a t  s y m p a t h e t i c  ganglia,  in which  an  
increase  in t h e  n u m b e r  of t h e  small ,  i n t ense ly  f luorescent  
cells a n d  in t h e  i n t e n s i t y  of t he i r  f luorescence was para l le led  
b y  a n  increase  in t h e  n u m b e r  of smal l  g r anu l e - con t a in ing  
cells an d  a n  increase  in t h e  n u m b e r  of g r anu l a r  vesicles in  
t h e m  *. 

T h e  s igni f icance  of t h e  v a r i a t i o n  in t h e  e lec t ron  dens i ty  
obse rved  in t h e  p r e s en t  s t u d y  b e t w e e n  ind iv idua l  g r a n u l a r  
vesicles of t h e  hyd roco r t i sone - in j ec t ed  r a t s  m a y  ref lect  
e i the r  v a r i a t i o n  in t h e  amine  c o n c e n t r a t i o n  of t h e  cen t r a l  
g ranule  or differences  in i t s  a m i n e  composi t ion .  Th i s  
m a t t e r  should  be  f u r t h e r  s tud ied  because  t h e  h i s tochemica l  
s ignif icance of the  m e t h o d  of f i x a t i o n  employed  in t h e  
p re sen t  s t u d y  (o smium-g lu t a r a ldehyde -osmium)  has  n o t  
been  es tab l i shed .  However ,  i t  is of in t e res t  t h a t ,  in  

90 .  ERXNK6, J. W. HEATH and L. ERXSIK6, Z. Zeltforsch, 134, 297 
(1972). 
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Fig. 2. Areas of the cytoplasm of small 
granule-containing cells, a)Control rat. 
The diameter of the granular vesicles 
is about 100 nm. The cores of the gran- 
ular vesicles vary in electron density 
from low to high, but  most cores are of 
iow density. • 50,000. b) Hydro- 
cortisone-treated rat. The diameter of 
granular vesicles and the range in 
electron density of their cores are 
similar to that  of controls but  most 
granular vesicles have cores of high 
density; 20 mg/kg/day hydrocortisone 
acetate for 7 days. • 50,000. 

m a t e r i a l  f i x e d  f i r s t  in  g l u t a r a l d e h y d e  a n d  t h e n  in  o s m i u m ,  
t h e  a d r e n a l i n e - c o n t a i n i n g  ve s i c l e s  c o n t a i n  co res  of  low 
e l e c t r o n  d e n s i t y  a n d  t h e  n o r a d r e n a l i n e - c o n t a i n i n g  ves i c l e s  
c o n t a i n  co res  of  h i g h  e l e c t r o n  d e n s i t y  :~ , :i. G r a n u l e s  o f  
b o t h  low a n d  h i g h  d e n s i t y  h a v e  b e e n  o b s e r v e d  in  t h e  
s m a l l  g r a n u l e - c o n t a i n i n g  cel ls  in  h y d r o c o r t i s o n e - c o n t a i n -  
i n g  c u l t u r e s  a f t e r  g l u t a r a l d e h y d e - o s m i u m  f i x a t i o n ,  w h i l e  
o n l y  h i g h l y  d e n s e  g r a n u l e s  we re  s e e n  in  c o n t r o l  c u l t u r e s  9. 
P r e v i o u s  c h e m i c a l  o b s e r v a t i o n s  h a v e  s h o w n  t h a t  h y d r o -  
c o r t i s o n e  c a u s e s  t h e  a p p e a r a n c e  of  a d r e n a l i n e  in  t h e  e x t r a -  
a d r e n a l  c h r o m a f f i n  cells ,  w h i c h  n o r m a l l y  c o n t a i n  o n l y  
n o r a d r e n a l i n e ,  b o t h  in  v i v o  :2 a n d  in  v i t r o  TM, s u g g e s t i n g  
t h a t  h y d r o c o r t i s o n e  m a y  c a u s e  t h e  f o r m a t i o n  of  a d r e n a l i n e  
a l so  in  t h e  s m a l l  g r a n u l e - c o n t a i n i n g  cei ls  o f  t h e  s y m p a t h e t i c  
g a n g l i a .  H o w e v e r ,  t h e  i n c r e a s e  in  e l e c t r o n  d e n s i t y  of  t h e  
g r a n u l a r  ves i c l e s  o f  t h e  s m a l l  g r a n u l e - c o n t a i n i n g  cei ls  of  
h y d r o c o r t i s o n e - t r e a t e d  r a t s  o b s e r v e d  in  t h e  p r e s e n t  s t u d y  
u s i n g  p r i m a r y  f i x a t i o n  in  o s m i u m  t e t r o x i d e  m o r e  p r o b a b l y  
r e f l e c t s  a n  i n c r e a s e  in  t h e  a m i n e  c o n c e n t r a t i o n  in  t h e  
ve s i c l e s  :4. 

Zusammen[assung. H y d r o c o r t i s o n - I n j e k t i o n e n  f t i h r e n  
be i  n e u g e b o r e n e n  R a t t e n  zu  e i n e r  V e r m e h r u n g  d e r  k l e i n e n  
g r a n u l a h a l t i g e I 1  Ze l l en  i m  G a n g l i o n  c e r v i e a l e  c r a n i a l e  

u n d  zu  e i n e r  V e r m e h r u n g  de r  g r anu l~ i r en  V e s i k e l n  in:  
Z y t o p l a s m a  d i e s e r  Zel len .  
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