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A- und I -F i l amen ten  (FJgur 2a) konnten  nie klar  als 
abgewinkel te  Antei le  (HMM) der Subf i lamente  (LMM) 
dargestel l t  werden - wie es fiir Myosinmolekii le  zu 
erwar ten  wS, re - ,  sondern erscheinen diffuser, in ihrer 
Elek t ronendich te  e twa dem Matr ixpro te in  vergleichbar.  
Eine  Auflagerung yon P lasmapro te inen  auf die Myosin- 
briicken als Folge des Fixierungsprozesses k6nnte  eine 
Erkl~irung fiir dieses Erscheinungsbi ld  sein. 

Es ist  vorers t  noch Ilicht m6glich, den Befunden eine 
sichere Deu tung  zu geben. Un te r  der Voraussetzung,  dass 
es sich bet den A-F i l amen ten  um Myosinf i lamente  han-  
delt,  darf  man  wohl annehmen,  dass neben Myosin noch 
andere Eiweisse, eventuel l  Pa ramyos in  (Tropomyosin),  
wesentl ich an ihrem Aufbau betei l igt  sind. Wahrscheinl ich  
entsprechen die Subf i lamente  den LMM-Antei len  der  
Myosine, w/ihrend die Matr ixsubs tanz  aus einem Para-  
myosin  besteht .  Bemerkenswer t  erscheint  die geringe 
Dicke der A-F i l amen te  vergl ichen mi t  den dicken Fila-  
men ten  anderer  typischer  Paramyos inmuske ln  ( A B R M  
von Mytilus) und die regelm~tssige Anordnung  der Myosin- 
molekfile sowie der spiralige Verlauf  ihrer LMM-Antei le .  
Die Zahl der  Myosinmolekii le  in e inem U m g a n g  ent-  
spricht  e twa der Zahl der I -F i l amen te  pro A-Fi lament .  

Der  Kontrakt ionsprozess  dieser Muskelzellen diirfte mi t  
Sicherheit  nach dem Modell des HuxLEYschen Gleit- 
mechanismus ablaufen. 

Die hier mi tge te i l t en  Befunde konnten  an H a n d  einer 
.grossen Zahl e lekt ronenmikroskopischer  Aufnahmen  bet 
PrimS~rvergr6sserungen yon 20000 und 40000 und 6-8 
facher  Nachvergr6sserung gesichert  werden. 1~ 

Summary. Thick A-Fi laments  (myosin fi laments) of 
en toproc tan  muscle cells each consist of 9-11 fibril lar 
subunits,  ca. 30 A_ in diameter ,  embedded  in a prote in  
ma t r ix  of lower electron densi ty  ( t ropomyosin ?). Unl ike  
h i ther to  described paramyos in  fi laments,  these subunits  
are regular ly arranged in a single circle near  the outer  
edge of each f i lament.  They  seem to run in spiral windings 
around the  f i laments  axis. The  prote in  ma t r ix  shows a 
fa int  banding along the  f i lament ,  resembling to the  
t ropomyos in-A pa t t e rn  b u t  wi th  a much  shorter  perio- 
dic i ty  (ca. 60 A). 
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N e c r o s i s  

A cone-shaped hollow copper  rod, filled wi th  dry  
carbon dioxide and kept  a t  - -70  ~ was applied to the  
exposed I rontopar ie ta l  bones of adul t  Syr ian  hamsters  
in order to obta in  a focal area of cort ical  softening. In  the  
course of s tudying  the  electron microscopic appearance  
of the  cold induced tissue damage,  an  in teres t ing observa-  
t ion was made  on the  basement  membranes  of necrot ic  
in t racerebral  blood vessels. 

In  the  normal  animal,  the  cerebral  capi l lary is visualized 
as an endothel ia l  tube  whose  outer  surface is coated by  
a cont inuous basement  membrane .  On the  lat ter ,  the  
as t rocyt ic  foot-plates abu t  direct ly  wi thou t  in terposi t ion 
of any  per ivascular  space 1. I n  some places, however ,  t he  
cap i l l a ry  basement  m e m b r a n e  passes f rom a s imple 
sheath-l ike s t ructure  to a mul t icamera l  sys tem of closed 
compar tmen t s  in which are found the  per icytes  or the i r  
cy toplasmic  processes 1. I n  the  larger in t racerebral  vessels 
(veins and arteries),  there  exists a t rue  per ivascular  space 
which normal ly  contains  adven t i t i a l  ceils and scat tered 
bundles  of collagen fibrils. This  per ivascular  space is 
seen to be bounded in ternal ly  by  tile basement  membrane  
proper  of the  vascular  wall  (basement  membrane  of the  
endothe l ium or of the  tunica  media),  and ex terna l ly  by  
the  basement  m e m b r a n e  of the  surrounding astrocytes,  
i.e. by  the  so-cMled glial basement  membrane  2,a. 

In  areas of cold induced to ta l  cort ica ! necrosis, dissocia- 
t ion and dis integrat ion of a lmos t  all cons t i tuents  of the  
neuropile  occur together  wi th  severe s t ruc tura l  al tera-  
t ions of the  nerve  and glial cells. The in t racerebral  blood 
vessels can then  be seen f loat ing freely on a sea of cel- 
lular  debris consist ing of shat tered  neuronal  and glial 
cell processes as well as al tered organelles, e.g. mi to -  
chondria,  released f rom the  d is rupted  tissue components .  

In  the  center  of such cold induced softening, the par ie ta l  
ceils of the  blood vessels (endothelial  ceils, pericytes,  
smooth  muscle cells) undergo, as a rule, also rapid disinte- 
gration. In  this case, however,  more of ten than  not, the  
basement  membranes  are the  single s t ructura l  e lements  
of the  necrot ic  blood vessels, able  to hold fast  to the i r  
usual  morphological  features for qui te  some t ime  af ter  
all o ther  const i tuents  of the  vascular  wall  have  wasted 
away  (Figure). The  remnan t s  of the  necrot ic  endothel ia l  
cells can projec t  into, par t ia l ly  obli terate,  and ac tua l ly  
e m p t y  out  into the  vessel lumen, since there  is no longer 
an in tac t  cy toplasmic  membrane  holding up the  cellular 
debris  inwardly.  No such an even t  can occur wi th  t h e  ne- 
crotic pericytes,  since these are comple te ly  surrounded by  
and lodged wi th in  ti le meshes of the  basement  membrane  
la t t ice-woik.  As for the  larger in t racerebral  blood vessels, 
the  glial basement  membrane  bounding  external ly  the 
per ivascular .space,  appears  to lie comple te ly  bare of its 
as t rocyt ic  foot-plates,  af ter  these have  followed the  rest 
of the  t issue into to ta l  wastage.  No twi ths t and ing  this  
denudat ion,  the  glial basement  membrane  no less than  
the  vascular  basement  membrane  proper  general ly fails 
to show any  tendency  to loosen up and dissolve away. 
Often the  per ivascular  spaces of the  necrotic  veins  and 
arteries conta in  a few ex t ravasa ted  red blood cells. 
Occasionally the  hemorrhagic  collection t igh t ly  fills up 
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L i g h t  mic roscopy  has  long since s h o w n  us t h a t  t he  
b lood  vessels are  t h e  s t ab l e s t  t i s sue  c o m p o n e n t s  in a n  
a rea  of ce rebra l  necrosis.  T h e  e lec t ron  microscope  has  
conf i rmed  th i s  classical  obse rva t ion ,  a n d  has  f u r t h e r  
p o i n t ed  Out t h a t  t h e  m o s t  r e s i s t a n t  s t r u c t u r a l  e l emen t s  
of t h e  vessel  walls  themse lves ,  are t h e  b a s e m e n t  m e m -  
b r a n e s  inc lud ing  t h e  p e r i v a s cu l a r  glial  ones. Our  p r e s en t  
f indings ,  w h i c h  pa r t i a l ly  co r robo ra t e  t h e  resu l t s  of pre-  
v ious  e lec t ron  microscopic  s tudies  on t r a u m a t i c ,  r ad ia -  
t ion,  a n d  anoxic - i schemic  b r a i n  lesions 4,5, revere  t h a t  
b o t h  vascu la r  an d  glial  b a s e m e n t  m e m b r a n e s  can  ' su rv ive '  
for qu i t e  some t i m e  w i t h o u t  be ing  assoc ia ted  w i t h  a n y  
of t h e  l iv ing  cells f rom wh ich  t h e y  were or ig inal ly  
e labora ted .  

This shows a small necrotic vein within an area of cold induced 
cortical softening. The endothelial cells (E) are about to undergo 
structural disintegration but the vascular basement membrane (VB) 
is still preserved. The perivaseular space is stuffed with extravasated 
erythroeytes. The distended glial basement membrane (GB) appears 
totally denuded from astroeytie foot-plates. Nevertheless, it is 
obviously able to prevent further spreading of the perivascular 
hemorrhage. • 5170. 

t h e  pe f i va scu l a r  space. U n d e r  t he  p ressure  of t he  ex t ra -  
v a s a t e d  e ry th rocy te s ,  t he  d e n u d e d  glial  b a s e m e n t  m e m -  
b r a n e  m a y  b e c o m e  d i s t e n d e d ;  however ,  even  u n d e r  these  
condi t ions ,  i t  usua l ly  yields no  ev idence  of a c t u a l  r u p t u r e  
(Figure).  On t h e  con t r a ry ,  i t  appea r s  to  be, l ike  t h e  
va scu l a r  b a s e m e n t  m e m b r a n e ,  a v e r y  r e s i s t a n t  s t ruc tu re ,  
able  to  p r e v e n t ,  a t  leas t  for  some t ime,  s p r e a d i n g  of 
pe r ivascu l a r  h e m o r r h a g e s  i n to  t i le  s u r r o u n d i n g  necro t ic  
neuropi le ,  even  a f t e r  all  cel lular  ba r r i e r s  h a y e  b r o k e n  
down. 

Zusammen/assung.  An der  Gros sh i rn r inde  v o n  Gold-  
h a m s t e r n  wurde  d u t c h  lokale  KSJ tee inwi rkung  eine um-  
schr iebene  E r w e i c h u n g  he rvorge ru fen .  I m  Z e n t r u m  der-  
se lben  wiesen n i c h t  n u r  die n e u r o n a l e n  u n d  gl i6sen Ge- 
w e b s k o m p o n e n t e n ,  s o n d e rn  h~uf ig  auch  die Blutgef i tsse  
schwers te  nek ro t i s che  S t r u k t u r v e r / ~ n d e r u n g e n  auf. Be-  
merkenswer t e rwe i se  b l i eben  se lbs t  n a c h  d e m  v611igen 
U n t e r g a n g  der  Gef~sswandze l len  u n d  de r  p e r i v a s k u l ~ ren  
As t rozy tenfuBs t i i cke  die vasa l en  u n d  gl i6sen B a s a l m e m -  
b r a n e n  eine gewisse Zei t  e rha l t en .  13el gr6sseren k o r t i k a l e n  
Blutgef / issen k o n n t e  sogar  w iede rho l t  b e o b a c h t e t  werden,  
dass  die y o n  astrozytS.ren ZytoplasmafortsS~tzen be re i t s  
v611ig en t b l 6 s s t en  gl i6sen B a s a l m e m b r a n e n  noch  im- 
s t a n d e  waren ,  die A u s b r e i t u n g  mass ive r  perivaskul~Lrer 
E r y t h r o z y t e n a n s a m m l u n g e n  in das  u m g e b e n d e  nekro -  
t i sche  Neurop i l  zu v e r h i n d e r n .  
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Spec ia l  F o r m s  of A m i t o t i c  N u c l e a r  D i v i s i o n  in Str ia ted  M u s c l e  and Other  Insec t  T i s s u e s  

N u m e r o u s  examples  of a m i t o t i c  nuc lea r  d iv is ion  h a v e  
been  r e p o r t e d  b y  d i f f e ren t  a u t h o r s  1-3 in severa l  a n i m a l  
t i ssues  in  n o r m a l  a n d  pa tho log ica l  or e x p e r i m e n t a l  
c i r cums tances .  U p  to  t h e  p r e s e n t  we h a v e  n o t  found  a n y  
l i t e r a t u r e  conce rn ing  t h e  a m i t o t i c  nuc l ea r  d iv i s ion  in 
insec t  t issues,  w h e r e  i t  is a f r e q u e n t  process,  The  m a i n  
pu rpose  of t h i s  p a p e r  is to  descr ibe  b r ie f ly  some a m i t o t i c  
p ic tu res  found  in insec t  t i ssues  a n d  to p o i n t  ou t  - as a 
p r e l i m i n a r y  r e p o r t  - t h e  o b s e r v a t i o n  of a new t y p e  of 
comp lex  a m i t o t i c  nuc l ea r  d iv i s ion  in insec t  s t r i a t ed  
musc le  cells. 

A d u l t  spec imens  a n d  e m b r y o s  of Dip te ra ,  H y m e n o p t e r a ;  
L e p i d o p t e r a  a n d  Coleopte ra  were s tud ied  in t h e  p r e s e n t  
work.  Microscopical  p r e p a r a t i o n s  were p e r f o r m e d  b y  2 
d i f f e ren t  m e t h o d s :  (a) F r a g m e n t s  of t he  insec t  t i ssue  
were p laced  in a cen t r i fuge  t u b e  a n d  h o m o g e n i z e d  l igh t ly  
b y  m e a n s  of a glass rod  a n d  t h e n  t he  t i ssue  pu lp  was  sus- 
p e n d e d  in 5 ml  dis t i l led water .  The  suspens ion  c o n t a i n i n g  

t h e  i so la ted  cells a n d  t i ssue  f r a g m e n t s  was  col lected a n d  
cen t r i fuged  a t  1000 r p m  for 3 rain.  T h e  s u p e r n a t a n t  was  
a sp i r a t ed  off. Methano l -g lac ia l  acet ic  acid (3: 1) f i xa t ive  
was a d d e d  w i t h o u t  d i s t u r b a n c e  of t h e  pel le t  a t  t h e  b o t t o m  
of t i le  cen t r i fuge  tube .  Af te r  2 h f i xa t i on  t h e  cells were 
suspended ,  cen t r i fuged  a n d  r e s u s p en d ed  in  f resh  f ixa t ive .  
Slides were  p r e p a r e d  b y  t h e  a i r -d ry ing  t e c h n i q u e  of 
ROTHFELS a n d  SIMINOVITCtt a. (b) F r a g m e n t s  of insec t  
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