
B e d i n g u n g e n  ist  das  Verh~l tn is  der torten der  Masse  313 und  
3 t4  (100:40), bet  A u f n a h m e  m i t  e inem Var ian  C K 4 - G e r ~ t  
(DirekteinlaB, 70eV,  Ve rdampf . -T emp .  t25 ~ Ionenquel le  
50 ~ gerade u m g e k e h r t .  Bet  D A N S - C B N  betr i f f t  dies ins- 
besondere  das  Verh~iltnis der  Ionen  309 u n d  3t0- M6glicher- 
weise erfolgt im C H 4 - M a s s e n s p e k t r o m e t e r  teilweise Zer- 
s e t zung  oder es f inder  eine U m l a g e r u n g  s tar t .  Ahnl iche  Effekte  
zeigen Spek t r en  "con Egge  e~ aL [8]. 
I n  der Regel  is t  (abh~ngig yon  der Menge u n d  dem Gehal t  
des g e r a u c h t e n  Haschisch)  eine S t unde  n a c h  dem R a u c h e n  
noch geni~gend T H C  i m  Speiehel,  u m  ein M a s s e n s p e k t r u m  des 
D a n s y l - D e r i v a t e s  zn e rha l t en  und  somi t  e indeut ig  den  A b u s u s  
yon  Hasch i s ch  zu beweisert. F iuoromekr isch  war  T H C  in 
n a h e z u  allen Speichelproben s u c h  6 h n a c h  denl  R a u c h e n  zu 
e rkeunen .  L/inhere Zei ten  w u r d e n  b i sher  n ich t  gepriift .  

Die Arbe i t  der  O6t t inger  Gruppe  wurde  mi t  HiKe yon  For-  
s c h u n g s m i t t e I n  des L a n d e s  Niedersaehsen  ge f6 rde r t  
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Visualization by Freeze-Facturing of Regular 
Structures in Glial Cell Membranes 
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Gap  junc t ions  or nexuse s  h a v e  been descr ibed in  cell m e m -  
b ranes  of ve r t eb r a t e s  and  inve r t eb ra t e s  [l ,  2]. There  are 
severa l  reasons  to believe t h a t  t h e y  r ep resen t  the  locus for 
the  direct  exchange  of ions [31 med i a t i ng  the  electric coup l ing  
f rom cell to ceil. I n  a r ecen t  f reeze- f rac tur ing  s t u d y  Staehe-  
l in [4] d e m o n s t r a t e d  var ious  gap junc t ions  in in tes t ina l  
epi thel ial  cell m e m b r a n e s ,  which  he  categorized as t ypes  1, II  
a n d  ! I I ,  accord ing  to t he  size and  specific a r r a n g e m e n t  of t he  
part icles .  
W e  repor t  here  gap junc t ions  visual ized b y  f reeze-f rac tur ing 
in as t rocy t ic  m e m b r a n e s  f rom the  per iven t r icu la r  region of 
t he  4 th  vent r ic le  of cats .  The  m e m b r a n e  faces in freeze- 
f r ac tu red  repl icas  u sua l l y  con ta in  par t ic les  sca t te red  over t he  
whole  m e m b r a n e ;  a t  gap  j unc t i ons  t h e y  are  a r ranged  as in a 
h o n e y c o m b .  W e  found  m a n y  such  s t ruc tu re s  in our  ma te r i a l  
in var ious  ex tens ions  (Fig. l a). Par t ic le  size (8 nm) and  
cen te r - to -cen te r  spaces  (9 • 0.4 nm) are in accordance  wi th  
t h e  resul ts  ob ta ined  in o the r  t issues .  Besides  th i s  t y p e  of gap  
j u n c t i o n  ( type I accord ing  to S taehel in  [41), ano t he r  t ype  of 
par t ic le  aggrega t ion  was  seen, cons is t ing  of smal l  r ec t angu la r  
a r r ays  of par t ic les  or pi ts .  These  were found  e i ther  in close 
re la t ion to t ype - I  gap junc t ions  or d i s t r ibu ted  a t  r a n d o m  
over  t he  m e m b r a n e s  of the  as t rocytes .  I n  con t r a s t  to t he  
par t ic les  of t y p e  I I I  [41, t hese  par t ic les  h a d  a m e d i a n  d i ame te r  
of 9 -10  n m  and  seemed  f la t t e r  t h a n  the  par t ic les  of t he  t ype - I  
n e x u s ;  t h e y  were also m u c h  closer toge the r  so t h a t  ha rd ly  
a n y  in t e r space  could be detected.  
The  m o s t  s t r ik ing  f inding,  however ,  was  t h a t  t he  r ec t angu la r  
a r r ays  of par t ic les  could be observed  in va r ious  s tages  of 
aggrega t ion  and  ex tens ion ,  f rom single rows to p lanes  where  
the  a r r a n g e m e n t  is composed  of severa l  l inear  a r r ays  of 
part icles .  These  d i f ferent  t ypes  of pack ing  were f r equen t ly  
seen in bo th  t h e  A and  B faces (Fig. t b). 
These  f ind ings  fu r the r  suppo r t  t he  concept  of a d y n a m i c  
m e m b r a n e  a n d  t he  work ing  h y p o t h e s i s  of the  d y n a m i c  
cha rac te r  of t he  connec t ions  wh i ch  are  invoIved in cell-to-cell 
c o m m u n i c a t i o n .  Con t r a ry  to  the  i n t e rp re t a t ion  of S taehe-  
lin [43, our  obse rva t ions  s t rong ly  sugges t  t h a t  t he  r ec t angu la r  
par t ic le  aggrega t ions  found  in glial celI m e m b r a n e s  do no t  

Fig. t. a) Gap junc t ion  in an  as t rocy t ie  m e m b r a n e .  The  A face 
d isp lays  par t ic les  a n d  the  B face pits .  Arrows indicate  smal l  
r ec t angu la r  " s u b u n i t s "  ; 62 000 : 1. b) A face showing  rec tangu-  
lar aggrega tes  a t  va r ious  s tages.  The  par t ic les  of t he  " s u b -  
u n i t s "  seem to be composed  of a t  leas t  four  smal le r  pa r t i cu la te  
e lements ;  9 3 0 0 0 : t .  I n se t :  B face of par t ic les  ly ing  in a 
r ec t angu la r  a r r ay  cons is t ing  of severa l  parallel  rows;  105 0 0 0 : t  

r ep re sen t  a special  t y p e  of gap  j unc t i on  so m u c h  as s u b u n i t s  
of func t iona l  nexuse s  in di f ferent  s tages  of i n t eg ra t ion  an d  
d is in tegra t ion .  

Suppor ted  by  t he  " S o n d e r f o r s c h u n g s b e r e i c h "  B ionach  t 14. 
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Q u a n t i t a t i v e  s tudies  of the  deve lopmen t  of t he  t r i gemina l  
ne rve  are lacking.  W e  in i t i a ted  such  a s t u d y  in ra t s  bo th  to 
s u p p l e m e n t  earl ier  c o m p a r a t i v e  ana tomica l  obse rva t ions  of 
t he  t r igemina l  nerves  of dog a n d  m a n  [t] ,  and  because  such  
s tudies  are  needed  as a solid bas is  for t he  eva lua t ion  of ear ly  
or late ne rve  fiber changes  p roduced  u n d e r  a va r i e ty  of pa tho -  
logical condi t ions .  
Morphomet r i c  s tudies  were m a d e  of t he  n o r m a l  sensory  root  
of the  t r igemina l  nerve  of B D - I X  ra t s  [2] in order to de te rmine  
size d i s t r ibu t ion  profiles for m y e l i n a t e d  nerve  fibers a t  par t i -  
cular  s tages  of pos tna t a l  deve lopment .  The  size d i s t r ibu t ion  
of the  m y e l i n a t e d  nerve  fibers was m e a s u r e d  af ter  t h e  f irst  
week of life, a l t hough  mye l i na t i on  is a l r eady  ev iden t  in some  
nerve  fibers a t  b i r th .  The  d i ame te r  of these  fibers was  deter-  
m ined  by  l ight  microscopy  us ing  the  ocular  grid m ic ro m e te r  
wi th  the  oil immer s ion  objec t ive  lens (magnif ica t ion  800 • } an d  
on mic ropho tos  (magni f ica t ion  1 600 •  of a reas  r ep resen t ing  
the  mand ibu la r ,  max i l l a ry  and  o p h t h a l m i c  b ranches  of th i s  
cranial  nerve.  
F r o m  var ious  age groups  (see Table  t) five t r igemina i  nerves  
were prepared  for electron mic roscopy  (f ixat ion wi th  phos-  
pha te -bu f fe red  3 % g lu t a r a ldehyde  a n d  2% o s m i u m t e t r o x i d e  
and  e m b e d d i n g  in araldite) .  Cross sect ions 1 ~xm th ick  near  the  
pons  ($1) or t he  t r igemiua l  gangl ion  ($2) were s t a ined  wi th  
to lu id ine  blue. 
Our  resu l t s  are  s u m m a r i z e d  in Table  1. D u r i n g  the  f irst  m o n t h  
of p o s t n a t a l  d e v e l o p m e n t  t he  d is ta l  par t  of t he  sensory  root  
($2) a p p a r e n t l y  con ta ins  more  mye l i na t ed  ne rve  fibers u n d e r  
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