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Specific G r a v i t y  of  Cell Types in Differentiating Central N e r v o u s  S y s t e m  of  C h i c k  

I t  has  recen t ly  been  shown t h a t  in the  d i f fe ren t ia t ing  
CNS of the  chick there  is a quan t i t a t i ve  difference in a t  
leas t  some of t he  cellular cons t i tuen t s  1-4. A t  the  same 
t ime,  the  vo lume  of t he  nerve  ceils also al ters  along wi th  
histogenesisS. For  this,  a survey  has been made  to s tudy  
if there  is a var ia t ion  in the  specific g rav i ty  of the  cell 
t ypes  of the  4 d i f fe rent  regions (viz. tore-, mid-  and  hind-  
bra in  and of t he  spinal  cord) of the  d i f fe ren t ia t ing  CNS 
of whi te  leghorn chick embryos  a t  6-20 days  of incuba-  
t ion.  The s t u d y  m a y  reveal  the  to ta l  q u a n t i t y  of re la t ive  
cell cons t i t uen t s  t h a t  should be p resen t  in a nerve  cell 
of a specific vo lume at  a par t icu lar  phase  of d i f ferent ia t ion.  

Material and methods. For  de t e rmina t i on  of specific 
gravi ty ,  the  m e t h o d  of LINDHAL and THUNQVIST 6 was 
followed. The freshly dissected t issue was passed  t h ro u g h  
a f ine-meshed  silk to separa te  mechanica l ly  the  cells, and 
then  s tored in a mois t  chamber .  Specific weight  g rad ien ts  
of sucrose were ob ta ined  by  careful layering of its solu- 
t ions  in glass dist i l led water .  The following percentages  
of sucrose solut ions were used:  3, 2.5, 2, 1.8, 1.6, 1.2, 1 
and  0.5. The d imens ions  of the  g radua ted  tube  were 
105 • 11 mm.  The he ights  of the  layers of the  d i f ferent  

The uni formly  m a x i m u m  value of the  specific g rav i ty  of 
all the  cell t ypes  in 18-day-old embryos  is obviously  a 
very  in teres t ing  fea ture  of the  s tudy.  

Though  appa ren t l y  t he  various pa r t s  of the  differen- 
t ia t ing  CNS do no t  show any  re la t ionship  so far as the  
specific g rav i ty  of the  Cell t ypes  is concerned,  it  m a y  be 
observed f rom the  Table  t h a t  the  specific g rav i ty  ot the  
cell t ypes  of the  fore-, mid-  and  h ind-bra in  are very 
much  s ta t i s t ica l ly  similar,  as those  values are always 
less t han  the c.d. value a t  5% level. But  while the  values 
for the  fore- and the  mid-b ra in  are qui te  d i f ferent  f rom 
those  of the  spinal  cord, as ev iden t  f rom compar ison  of 
pa r t s  a t  5% level, the  values  of the  h ind  bra in  and  those 
of the  spinal  cord are s imilar  in behaviour .  This phenom-  
enon fits well w i th  the  fact  t h a t  t he  anter ior  p a r t  of the  
pr imi t ive  s t reak  gives rise to the  fore-brain  while the  
pos ter ior  pa r t  of t he  s t reak  gives rise to  the  spinal  cord s. 
The o ther  2 regions of t he  CNS, viz. mid-  and the  hind-  
brain,  emerge th rough  the  middle  pa r t  of the  streak. 
Thus,  dur ing indiv iduat ion ,  the  d i f ferent ia t ing  cell types  
in the  an te ro-pos te r io r  d i rect ion of the  medul la ry  plate  
ma in ta in  the  original  relat ionships.  

Means of specific gravity of cell types of differentiating CNS of chick 

Parts of CNS Days 

6 8 10 12 14 16 18 20 mean 

Fore brain 1.0046 1.0038 1.0044 1.0062 
Mid brain 1.0042 1.0040 1.0064 1.0054 
Hind brain 1.0048 1.0042 1.0046 1.0042 
Spinal cord 1.0036 1.0036 1.0038 1.0046 
Mean 1.0043 1.0039 1.0048 1.0051 

1.0042 1.0046 1.0078 1.0066 1.0053 
1.0034 1.0036 1.0074 1.0060 1.0050 
1.0052 1.0044 1.0070 1.0044 1.0049 
1.0038 1.0038 1.0078 1.0050 1.0045 
1.0041 1.0041 1.0075 1.0055 1.0049 

For comparison of part, mean, c.d. at 5%, 0.000469; at 1%, 0.00063. 

sucrose solut ions were 1 cm deep. A n u m b e r  of t he  sepa- 
r a t ed  cells f rom a par t icu lar  t issue were careful ly  intro-  
duced by  means  of a fine p ipe t t e  in to  the  t ube  conta in ing  
the  layers of the  sucrose solutions.  The m o v e m e n t s  of the  
cells were followed and  the  layer  in which  the  cells jus t  
immersed  was recorded,  and  the  specific g rav i ty  of the  
sucrose solut ion of t h a t  layer  was found by  means  of a 
specific g rav i ty  bot t le .  E a c h  obse rva t ion  was repea ted  3 
t imes  and  each t y p e  of t he  expe r imen t  was m a d e  5 t imes  
to  get  a s ta t i s t ica l  average value. All the  expe r imen t s  
were carried out  a t  21~ 

Results and discussion. The specific g rav i ty  of the  dif- 
fe ren t  cell t y p e s  is shown in the  Table. 

I t  m a y  be observed  t h a t  the  specific g rav i ty  of the  
cells of a par t icu lar  t issue does no t  show a l inear p a t t e r n  
t h r o u g h o u t  t he  incuba t ion  period.  I t  has  been shown 1 4 
t h a t  c o n c e n t r a t i o n s  of some nerve componen t s ,  viz. 
lipids, RNA,  ni t rogen,  g lu tamic  acid and  water ,  do no t  
ma in t a in  ident ical  increase or decrease wi th  respect  to 
one ano the r  dur ing  epigenesis.  Dif ferent ia t ion  of a cell 
depends  on the  re la t ive concen t ra t ion  and  associat ion of 
cell c o m p o n e n t s  a r ranged  in a defini te  p ropor t ion  and 
orderL I t  is t hus  expec ted  t h a t  the  concen t ra t ions  of all 
the  cell c o m p o n e n t s  p resen t  in a defini te  vo lume  lead 
to t he  e s t ab l i shmen t  of a def ini te  specific g rav i ty  for 
t h a t  cell t y p e  a t  t h a t  par t i cu la r  phase  of d i f ferent ia t ion.  

Zusammen/assung.  Es wird gezeigt, dass  das Gewicht  
der  Nervenzel len ihrem H e r k u n f t s o r t  aus dem Neura l rohr  
entspr icht ,  das heisst ,  Vorderhi rnzel len  s ind schwerer  als 
Rt ickenmarkzel len.  
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