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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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Fig. 1. (A) Mesenehymal cell nuclei dividing amitotieally. A clear 
chromatinie strand connecting the 2 originated nuclei is present. 
(B) Continuous chain of several connected nuclei in a myoblast. 
The arrow signals a chromatinie strand connecting a separating 
nucleus to the rest of the structure. Adult mosquito specimen (Culex 
bonariensis Br~tbes). Feulgen staining. X 1000. 

f l igh t  muscle  were  careful ly  excised, p laced  in a l b u m e n i z e d  
slides, squashed  a n d  f ixed for 15 ra in  in  Ca rnoy ' s  fluid.  
The  smears  o b t a i n e d  b y  these  2 m e t h o d s  were  s t a i ned  
w i t h  Feulgen,  G iemsa  a n d  To lu id ine  b lue  s ta in ings .  

T h e  s t u d y  of t h e  cytological  p r e p a r a t i o n s  disclosed 
d i s t i nc t  nuc lea r  p ic tu res  co r re spond ing  to  d i f fe ren t  s tages  
of a m i t o t i c  divis ion.  G i a n t  nucle i  were obse rved  in m a n y  
cases 10 t i m e s  longer  t h a n  n o r m a l  a n d  showing  per iodic  
cons t r ic t ions .  F r e q u e n t l y  t h e  2 or more  o r ig ina t ed  nucle i  
- in  m a n y  cases d i f fe ren t  in  size - were c o n n e c t e d  b y  a 
s t r a n d  or b y  a t e n u o u s  c h r o m a t l n i c  f i l amen t  (Figure 1A). 

I n  s t r i a t ed  musc le  f ibers  t h e  increase  in size p reced ing  
t h e  a m i t o t i c  nuc lea r  d iv i s ion  occurs  a long  t h e  long  axis  
of t h e  nucleus,  g iv ing  rise to  v e r y  t y p i c a l  nuc l ea r  s t ruc-  
tu res  wh ich  we h a v e  found  ill m y o b l a s t s  a n d  y o u n g  
muscle  f ibers  of t h e  insec ts  s tud ied  (Figures  1B a n d  2). 
These  cons is t  of t r u l y  c h r o m a t i n i c  cords,  v a r y i n g  in 
d iamete r ,  wh ich  b y  successive cons t r i c t ions  a n d  frag- 
m e n t a t i o n s  o r ig ina te  t h e  rows of i n d e p e n d e n t  nucle i  
f ound  in t h e  cen t r a l  axis  of t h e  a d u l t  s t r i a t ed  muscle  
fibers.  

W e  sugges t  t h e  t e r m  Polykaryonema to  des igna te  t h i s  
cord- l ike or f i l amen t o u s  nuc lea r  s t r u c t u r e  wh ich  b y  suc- 
cessive d ivis ions  will  give or igin to  severa l  nuclei .  W e  
propose  t h e  t e r m  clasmatotenesis or clasmatotenic division 
for th i s  new t y p e  of co mp l ex  a m i t o t i c  nuc lea r  division.  

Fig. 2. (A and B) Clear distinct figures of multiple amitotic nuclear 
division in cord-like nuclear structures (Polykaryonema)' of young 
muscle fibers. In [A) multiple periodical constrictions can be seen. 
The arrows indicate commissural chromatinic filaments. Adult fly 
specimen (Dermatobia cyaniventris Maequart). Feulgen staining. 
About • 3000. 

Rdsumd. On d@crit que lques  aspec ts  morpho log iques  
de l ' appare i !  nucl6ai re  des f ibres  muscu la i r e s  str i6es des 
insectes.  Le nora  P o l y k a r y o n 6 m a  es t  propos6 p o u r  
d4signer  les n o y a u x  f i l a m e n t e u x  g4an ts  qu i  p a r  f r agmen-  
t a t i o n s  successives p r o d u i s e n t  des cha lnes  de n o y a u x  
i n d @ e n d a n t s ,  plac6es dans  le cen t re  des f ibres  muscu-  
l akes  adul tes .  Ce p h 6 n o m ~ n e  offre u n  b o n  exemple  de 
d iv is ion  nuc l6a i re  ami to t i que .  
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Feulgen-Cytophotometric  Determination of DNA Content in the Germ Cell Nuclei of the Female 
Chicken Embryo During Premeiosis  

I n  a p rev ious  work  1, 2, one of us  i n v e s t i g a t e d  D N A  
syn thes i s  d u r i n g  premeios is  in  t h e  o v a r i a n  ge rm cells of 
t he  ch icken  e m b r y o  b o t h  in v i t r o  a n d  in vivo,  us ing  t h e  
au to rad iog ra f i c  t echn ique ,  fol lowing t he  i n c o r p o r a t i o n  of 
3H- thymid ine .  The  successive d e v e l o p m e n t a l  ge rm cell 
s tages  found  d u r i n g  t h i s  pe r iod  in t he  co r t ex  of t h e  o v a r y  
of t he  ch i cken  e m b r y o  are  r ep re sen t ed  in F igu re  1, Only  
d u r i n g  t he  p r e l e p t o t e n e  s tage  of t h e  ge rm cells, chief ly  
occur r ing  in  t he  c e n t r a l  p a r t  of t h e  o v a r i a n  co r t ex  of 
15- to  17-day-old embryos ,  does nuc lea r  i n c o r p o r a t i o n  of 
a H - t h y m i d i n e  t a k e  place  ". G e r m  cells w i t h  a r e t i cu la t ed  
nucleus,  cha rac t e r i zed  b y  a more  regular  a n d  m u c h  f iner  
c h r o m a t i n  d i s t r i b u t i o n  t h a n  t h e  oogonia  a t  in t e rphase ,  
do no t  i nco rpora t e  t h e  DNA-precur so r .  La rge  n u m b e r s  
of these  cells are found  in t h e  cen t r a l  p a r t  of t h e  o v a r i a n  
cor tex  of 14- a n d  15-day-old embryos .  Since t h e r e  is 
morpho log ica l  ev idence  of a t r a n s i t i o n  b e t w e e n  ceils 
w i t h  a r e t i cu l a t ed  nuc leus  a n d  cells in  t he  ear ly  pre-  
l ep to t ene  stage% we cons ider  t h e  fo rmer  to  be  t h e  pre-  

cursors  of t h e  la t te r .  T h e  meio t ic  d iv is ions  of t h e  female  
ge rm cells in  t h e  ch i cken  are  conc luded  m o n t h s  or years  
a f t e r  t h e  obse rved  3 H - t h y m i d i n e  i n c o r p o r a t i o n  wave.  
Hence,  th i s  D N A  syn thes i s  m a y  r e p r e s e n t :  

(1)A p remeio t i c  r e d u p l i c a t i o n  of t h e  ge rm cell nuc lea r  
D N A ;  (2) a me tabo l i c  D N A  syn thes i s  5 ( 'specific gene 
ampl i ca t ion ' )  6 or D N A  t u r n o v e r ;  (3) a c o m b i n a t i o n  of 
these  two  hypo theses .  T h e  p r e s e n t  s t u d y  was  u n d e r t a k e n  
to check  these  e x p l a n a t i o n s  b y  c o m p a r i n g  t he .  D N A  
c o n t e n t  of r e t i cu la t ed  nuclei  a n d  lep to tenes .  
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