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Horizontal Cells in the Zona Incerta of the Developing Human Telencephalon 

I t s  is usua l ly  p r e s u m e d  t h a t  most ,  if no t  all, cells in  t h e  
deve lop ing  h u m a n  te le l lcephal ic  wal l  d u r i n g  fe ta l  life ori- 
g ina te  in  t he  ge rmina l  layer ,  b y  mitosis ,  and  proceed  to  
t r a v e l  t owards  t he  ex t e rna l  surface of t he  growing bra in .  
Thus,  w i t h  one process  a t t a ched ,  or po in t i ng  to, t he  ger- 
mina l  layer  a n d  t he  o the r  t o w a r d  t he  cor t ica l  anlage,  t h e  
long axis  of these  cells is ve r t i ca l  to  t he  t e lencepha l ic  

wall. T h e  m o v i n g  cells t h u s  cross successively  t h e  germi-  
na l  layer,  t h e  m a n t l e  layer,  t h e  pa r s  i n t e r n a  a n d  pa r s  
e x t e r n a  of t h e  zona  ince r t a  a n d  r each  t h e  co r t i ca l  an lage  
(Figure  1). 

I n  a s t u d y  of Golgi  p r e p a r a t i o n  of ce rebra l  t i ssue  f rom 
h u m a n  fetuses  r a n g i n g  in crown r u m p  l e n g t h  f rom 75 to  
130 m m  (12 to  16 weeks e s t i m a t e d  o v u l a t i o n  age), cells 
were obse rved  in t h e  zona ince r t a  whose  long axis  is hor i -  
zon ta l  to  t h e  surface  of t h e  b ra in .  These  ceils are p r e s u m e d  
to  be  neu rons  because  of t h e i r  size, t h e  l e n g t h  a n d  e x t e n t  
of t h e i r  ramif ica t ions .  D u r i n g  t h e  2nd, 3rd a n d  4 t h  m o n t h s  
t h e r e  is a g radua l  c r ea t ion  of a vascu la r  s y s t e m  w i t h i n  t h e  
neu ra l  p a r e n c h y m a  of t h e  t e l encepha l i c  wal l  1. B u d d i n g  
capi l lar ies  o r ig ina te  in  t h e  meninges ,  cross t h e  cor t ica l  
anlage,  r each  t h e  zona  ince r t a  where  t h e y  fo rm b r a n c h e s  
para l le l  to  t h e  cor t ica l  surface, referred to as para l le l  or 
ho r i zon ta l  vessels.  F r o m  these  ho r i zon ta l  vesse ls  ver t ica l  
b r a n c h e s  or iginate ,  cross t h e  m a n t l e  a n d  reach  t h e  sub-  
e p e n d y m a l  area.  I t  is p r e s u m e d  a t  t h i s  t i m e  t h a t  t h e  hor i -  
zon ta l  cells in  t h e  zona  ince r t a  descr ibed  here  m o v e  in t h e  
d i rec t ion  of t h e  b lood  vessels, as is usua l ly  t h e  case in m o s t  
deve lop ing  t issues.  The  pu rpose  a n d  e v e n t u a l  d e s t i n y  of 
these  cells are u n k n o w n .  

Fig. 1. This is a photograph of the telencephalic wall in a human 
fetus, age 14 weeks. The thick arrow stretching from the germinal 
layer (g) to the cortical enlage (so) is the presumed direction of cells 
originating in the germinal Iayer. The thiii arrow in the pars iiiterna 
(pi) indicates the pattern of the long axis of the horizontal ceils. The 
mantle layer is indicated by the letter (m) alld the pars exterlla of 
the zona incerta is indicated by the letters (pc). Hematoxylin-eosiii. 
• 10. 

Rdsumd. D u r a n t  le 4me mois  de la v ie  foeta le  h u m a i n e ,  
il exis te  dans  la zone ince r t a  du  tglenc@phale, des cellules 
d o n t  l ' axe  es t  parat l~le  ~ la surface  du  cerveau,  c 'es t -~-di re  
pe rpend icu la i r e  ~ la ma jo r i t 6  des au t res  cellules nerveuses .  
Cet te  pos i t ion  sera i t  en r a p p o r t  avec  la pos i t ion ,  paral lg le  
aussi,  des va i s seaux  dans  ce t te  r@gion du  cerveau.  Le r61e 
et  le des t in  de ces cellules son t  inconnus .  
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Fig. 2: A horizontal cell as seen in a Golgi 
preparation. The arrows point to some bou- 
toiix-eii-passage. • 300. 

The Effects of Antineoplastic Agents  on the Respiratory Activity of Murine Lymphocytic  
Leukemia L12101 

The  effects of severa l  e s t ab l i shed  an t ineop la s t i c  agen t s  to  d e t e r m i n e  if o x y g r a p h  ana lys i s  can  be  u t i l ized  to  
on t he  oxygen  c o n s u m p t i o n  of m u r i n e  l y m p h o c y t i c  ef fec t ively  screen chemica l  c o m p o u n d s  for a n t i t u m o r  
l eukemia  L1210 in v i t r o  h a v e  been  s t ud i ed  and  c o m p a r e d  po ten t i a l .  
t o  t h e  a n t i t u m 0 r  a c t i v i t y  of each  c o m p o u n d  in  a n  a t t e m p t  ' Materials and methods. Murine  lymphoc3/cic l eukemia  
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s t r a in  L1210 was o b t a i n e d  t h r o u g h  t he  Ba t t e l l e  Memor ia l  
I n s t i t u t e ,  Columbus ,  Ohio, a n d  s t a n d a r d  l eukemic  cell 
suspens ions  (7.5 •  cel ls /ml)  were  p r e p a r e d  in 4 ml  
a l iquo t s  for s u b s e q u e n t  o x y g r a p h  ana lys i s  as r e p o r t e d  b y  
GOODMAN et al. e. A n t i n e o p l a s t i c  agen t s  used in t h i s  s t u d y  
were t he  a l k y l a t i n g  agen ts  m e c h l o r e t h a m i n e  (Merck, 
S h a r p  a n d  Dohme)  a n d  c h l o r a m b u c i l  (Bur roughs  Wel l -  
come), t he  a n t i m e t a b o l i t e  m e t h o t r e x a t e  (Lilly), t h e  an t i -  
b io t ic  a c t i n o m y c i n  D (Na t iona l  Cancer  I n s t i t u t e )  a n d  t he  
cor t icos te ro id  p redn i sone  (McKesson).  E a c h  d rug  requ i red  
so lub i l iza t ion  pr io r  to  a d m i n i s t r a t i o n  to  cell suspensions .  
Chlorambuci l ,  6 -mercap topur ine ,  v inb la s t ine ,  a c t i n 0 m y -  
cin D and  p redn i sone  were d issolved in d i m e t h y l  sulfoxide 
whi le  m e c h l o r e t h a m i n e  a n d  m e t h o t r e x a t e  were solubi l ized 
in p h o s p h a t e - b u f f e r e d  sucrose- lac ta te  med ia  since t h e y  
p r o v e d  to be  inso luble  in  DMSO.  

Ef fec t s  of these  agen t s  on  t he  r e s p i r a t o r y  a c t i v i t y  of 
L1210 cells were e v a l u a t e d  a t  dose levels ba sed  on  t he  
LD~0 va lues  for  each  d rug  s ince th i s  is cons idered  to be  
the  h ighes t  t h e r a p e u t i c a l l y  effect ive  dose t h a t  can  be 
a d m i n i s t e r e d  to  a n  a n i m a l  w i t h  one in j ec t ion  w i t h o u t  
caus ing  ex tens ive  t o x i c i t y  to  t h e  host .  Dosage  levels 
a d m i n i s t e r e d  to  each  sample  were d e t e r m i n e d  b y  con-  
v e r t i n g  LD~o va lues  for  each  d rug  to  t h e  in  v i t ro  s y s t e m  
ut i l iz ing  a r a t io  b e t w e e n  t h e  f luid vo lumes  of t h e  experi-  
m e n t a l  a n i m a l  a n d  t h e  in v i t r o  s y s t e m  as a convers ion  
factor .  Since p redn i sone  p r o v e d  to  be  non- tox ic  to  BDF~ 
mice, a dosage level  was selected for t h i s  d rug  wh ich  
exceeded those  ca lcu la ted  for t he  o the r  agents .  The  
t r y p a n  blue  exclus ion t e s t  3 was  emp loyed  to  e s t i m a t e  cell 
su rv iva l  fol lowing 1 h of exposure  to  t he  a n t i t u m o r  agents .  

Results. Resul t s  h a v e  been  p r e s e n t e d  in t he  Tab le  a n d  
s u m m a r i z e  t he  effects of selected an t i neop l a s t i c  agen t s  on 
t he  oxygen  u p t a k e  of l eukemic  cell suspensions .  No 
s ign i f ican t  depress ion  in t h e  r e s p i r a t o r y  a c t i v i t y  of 
L1210 ceils occurs  fol lowing I h of exposure  to  a c o n v e r t e d  
LD~0 dosage of m e c h l o r e t h a m i n e ,  ch lo rambuc i l ,  m e t h o -  
t rexa te ,  6 -mercap topur ine ,  a c t i n o m y c i n  D, v i n b l a s t i n e  or 
prednisone .  A m a r k e d  i n h i b i t i o n  in t he  oxygen  consump-  
t i on  ra tes  of l eukemic  cells is p roduced  a f te r  exposure  to  
10 t imes  t he  c o n v e r t e d  LDtQ dosage of m e c h l o r e t h a m i n e  
(52%),  c h l o r a m b u c i l  (32%) a n d  p redn i sone  (27%) whi le  
m e t h o t r e x a t e ,  6 -mercap topur ine ,  a c t i n o m y c i n  D a n d  
v i n b l a s t i n e  fai l  t o  a p p r e c i a b l y  a l t e r  cell r e sp i r a t ion  a t  
t h i s  dose level.  

V iab i l i t y  of l eukemic  cell suspens ions  fol lowing 
expost l re  to  each  a n t i t u m o r  a g e n t  u t i l ized  in th i s  s t u d y  

has  been  d e t e r m i n e d  us ing  t he  t r y p a n  blue  exclusion t e s t  
(Table).  E x p o s u r e  of L1210 cells to  t he  c o n v e r t e d  LD10 
dose level  of m e c h l o r e t h a m i n e ,  ch lo rambuc i l ,  m e t h o -  
t r exa te ,  6 -mercap topur ine ,  a c t i n o m y c i n  D, v i n b l a s t i n e  
a n d  p redn i sone  produces  m i n i m a l  loss of cell v i a b i l i t y  
a f te r  1 h of i n c u b a t i o n  in vi t ro .  A d m i n i s t r a t i o n  of 10 t imes  
t he  c o n v e r t e d  LD10 dosages of m e c h l o r e t h a m i n e  a n d  
c h l o r a m b u c i l  d e m o n s t r a t e s  t h a t  these  c o m p o u n d s  exe r t  a 
cons iderab le  cy to tox ie  effect  on  L1210 cells, however ,  t he  
pe rcen t age  of n o n - v i a b i l i t y  is s ign i f ican t ly  less t h a n  t he  
pe rcen t age  depress ion  in r e s p i r a t o r y  a c t i v i t y  p roduced  b y  
these  agents .  M e t h o t r e x a t e ,  6 -mercap topur ine ,  v i n b l a s t i n e  
a n d  p redn i sone  fail  to  app rec i ab ly  a l t e r  t h e  v i a b i l i t y  of 
l eukemic  cell suspens ions  a t  th i s  dose level  w h e n  c o m p a r e d  
to  controls .  

Discussion. M e c h l o r e t h a m i n e  a n d  ch lo r ambuc i l  h a v e  
been  shown  to i m p a i r  t he  oxygen  c o n s u m p t i o n  of l eukemic  
cell suspens ions  a t  10 t imes  t h e  c o n v e r t e d  LD~o dosage 
a n d  a loss of cell v i a b i l i t y  ha s  been  obse rved  to a c c o m p a n y  
th i s  depress ion  in cell resp i ra t ion .  I n  cont ras t ,  p r edn i sone  
wh ich  also ha s  been  d e m o n s t r a t e d  to  i n h i b i t  t he  oxygen  
c o n s u m p t i o n  a t  10 t imes  t he  c o n v e r t e d  LD~0 dosage does 
n o t  s ign i f i can t ly  decrease  t he  n u m b e r  of v iab le  ceils. Th i s  
ind ica tes  t h a t  a l t h o u g h  p redn i sone  does no t  p roduce  
ex tens ive  cy to tox ic i ty ,  i t  is capab le  of a l t e r ing  t he  
m e t a b o l i s m  of t he  t u m o r  sys tem.  

M e t h o t r e x a t e ,  6 -mercap topur ine ,  v i n b l a s t i n e  a n d  act i -  
n o m y c i n  D are k n o w n  to  exe r t  a d i rec t  b iochemica l  
effect  on  t he  syn thes i s  of nucleic  acids~-L Therefore ,  t h e  
ac t ion  of these  agen t s  would  no t  necessar i ly  be  expec ted  
to  m e a s u r a b l y  inf luence  oxygen  u t i l i za t ion  fol lowing 
shor t  t e r m  exposure  unless  a r ap id  cy to tox ic  effect  is 
p roduced .  V i a b i l i t y  s tud ies  d e m o n s t r a t e  these  agen t s  do 
no t  exe r t  a l e tha l  effect  on  L1210 cells a f te r  1 h of incuba-  
t i o n .  
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Effects of antineoplastic agents on the respiratory activity and viability of lymphocytic leukemia L1210 cells 

Drug Dose Mean O 3 consumption rates p Depression (%) Non-viability (%) 

Mechlorethamine 0.008 0.89 4- 0.18 0.87 4- 0.14 N.S. 2 3 
0.08 0.75 -l- 0.21 0.36 4- 0.12 <0.001 52 20 

Chlorambucil 0.09 0.86 4- 0.14 0.85 4- 0.11 N.S. 1 1 
0.90 0.90 4- 0.20 0.61 4- 0.20 <0.02 32 18 

Methotrexate 0.05 0.86 4- 0.18 0.87 4- 0.17 N.S. 1 4 
0.50 0.81 4-4- 0.13 0.82 4- 0.15 N.S. 1 4 

6-mercaptopurine 0.35 0.84 i 0.19 0.83 4- 0.13 N.S. 1 4 
3.50 0.86 4- 0.17 0.84 4- 0.15 N.S. 2 4 

Actinomyein D 0.0006 0.85 4- 0.16 0.85 :~ 0.19 N.S. 0 3 
0.006 0.82 4- 0.14 0.80 4- 0.16 N.S. 2 4 

Vinbtastine 0.0006 0.84 q- 0.14 0.83 4- 0.12 N.S. 1 2 
0.006 0.80 4- 0.16 0.79 4- 0.15 N.S. 1 3 

Prednisone 0.46 0.87 4- 0.12 0.88 4- 0.11 N.S. 1 3 
4.60 0.82 4- 0.21 0.60 4- 0.18 <0.02 27 7 

Dose levels administered are expressed as rag/30 • 10 s cells. Mean oxygen consumption rates represent 4-10 observations and are included in 
the S.D. P-values are based on a comparison between the mean oxygen consumption rates of control and experimental samples. 
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D a t a  o b t a i n e d  in t h i s  s t u d y  ind ica t e  t h a t  m ech l o r e tha -  
mine ,  ch lorambuci l ,  m e t h o t r e x a t e ,  6 -mercap topur ine ,  
v inb la s t ine ,  a c t i n o m y c i n  D a n d  p redn i sone  do no t  
i n h i b i t  oxygen  u t i l i za t ion  of l eukemic  cells a t  t he  con- 
v e r t e d  LD~0 dosage. Correspondingly ,  these  agen ts  do no t  
p roduce  a s ign i f i can t  increase  in t he  su rv iva l  t i m e  of 
t u m o r - b e a r i n g  mice  fol lowing a s ingle i.p. in jec t ion  of an  
LD10 dosage ( <  20% increase  in su rv iva l  over  u n t r e a t e d  
controls) .  Cells exposed to  10 t imes  t h e  c o n v e r t e d  LD10 
dosage of m e c h l o r e t h a m i n e  and  ch lo rambuc i l  are  s h o w n  to  
d e p r e s s  oxygen  consu m pt i on ,  however ,  in  v ivo  dosages 
wh ich  cor respond  to  th i s  in  v i t ro  dose level  fail  to  demon-  
s t r a t e  a n t i t u m o r  a c t i v i t y  and  h a v e  p r o v e n  h i g h l y  tox ic  
to  t he  host .  I n  c o n t r a s t  p rednisone ,  wh ich  does no t  
e x h i b i t  a n t l t u m o r  a c t i v i t y  aga ins t  L1210, does i n h i b i t  
oxygen  u p t a k e  a t  10 t imes  t he  c o n v e r t e d  LD~0 dose level.  
I t  appears ,  therefore ,  t h a t  whi le  a pos i t ive  co r re l a t ion  
exis ts  be tween  these  2 p a r a m e t e r s  of d rug  ac t ion  a t  t h e  
c o n v e r t e d  LDt0 dose level, no  such  r e l a t i onsh ip  exis ts  a t  
o t h e r  dosages .  Th i s  suggests  t h a t  d rug  effects  on  oxygen  

c o n s u m p t i o n  does no t  necessar i ly  p rov ide  a comple t e ly  
re l iable  or sens i t ive  i nd i ca to r  of a n t i t u m o r  po ten t i a l .  

Rdsumd. On a 6valu6 des effets de p lus ieurs  agen t s  
an t in6op la s t i ques  sur  la  c o n s o m m a t i o n  d ' oxyggne  des 
l y m p h o c y t e s  leuc6miques  L1210 de la  souris e t  on  les a 
mis  en cor r61at ion 'avec  l ' ac t iv i t6  a n t i t u m o r a l e  de c h a q u e  
composi t ion .  Cet te  6rude ind ique  qu ' i l  n ' y  a pus de 
r a p p o r t  a p p a r e n t  en t re  ces deux  p a r a m ~ t r e s  de l ' a c t i on  
des drogues.  
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S h o r t - T e r m  E f f e c t s  o f  C o l c e m i d  o n  t h e  R a p i d  A x o n a l  T r a n s p o r t  o f  P r o t e i n s  i n  t h e  O p t i c  

P a t h w a y  of C h i c k  E m b r y o s  

A n  axona l  t r a n s p o r t  of p ro te ins  occurs  in t h e  opt ic  
p a t h w a y  of ch ick  e m b r y o s  ~, 2 a n d  of h a t c h e d  chicks3, a. 
I t s  r a t e  increases  progress ive ly  t l l r o u g h o u t  e m b r y o n i c  
a n d  p 0 s t - e m b r y o n i c  d e v e l o p m e n t  5. I n  ana logy  w i t h  
ev idence  showing  t h a t  in  n o n - n e u r o n a l  ceils micro-  
t ubu l e s  are  i nvo lved  in  t h e  in t r ace l lu l a r  m o v e m e n t s  of 
organel les  l ike  ch romosomes  a n d  m e lan ine  granules ,  i t  
has  been  p roposed  t h a t  a x o n a l  t r a n s p o r t  also depends  on  
mic ro tubu l e s  ~-9. The  obs e r va t i on  t h a t  colchicine,  a d rug  
wh ich  b inds  to m i c r o t u b u l a r  p r o t e i n  ~~ b locks  axonaI  
t r a n s p o r t  n-~4 suppor t s  t h i s  view. 

I n  t h i s  i nves t iga t ion  t h e  effects  of Colcemid, a colchi-  
cine de r iva t ive ,  was  t e s t ed  u p o n  t h e  r e t ino - t ec t a I  t r a n s -  
p o r t  of p ro t e in s  in ch ick  e m b r y o s  a t  two s tages  of develop-  
men t .  

Method. Colcemid (Ciba, Basel) d issolved in sal ine was  
in jec ted  in to  t he  r i gh t  eyeba l l  of ch ick  e m b r y o s  a t  13 a n d  
18 days  of i ncuba t ion .  5 h a f te r  d rug  in ject ion,  8H-prol ine  
(10 Ci /mmole,  New E n g l a n d  Nuclear)  or aH-fucose 
(5 Ci /mmole ,  New E n g l a n d  Nuclear)  was  in jec ted  in to  t h e  
r i g h t  eye. The  dose of r a d i o a c t i v i t y  for  b o t h  precursors  
was  3 a n d  5 ~xCi r e spec t ive ly  for 13 a n d  18 day  embryos .  
All  t h e  e m b r y o s  were d e c a p i t a t e d  6 h a f te r  p recursor  
in j ec t ion  w h e n  a wave  of r ap i d l y  t r a n s p o r t e d  p r o t e i n  ha s  
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r eached  t he  c o n t r a l a t e r a l  r e c t u m  5. The  r i g h t  r e t i n a  a n d  t h e  
pa i red  opt ic  t e c t a  were r e m o v e d  a n d  homogen ized  in 
ice-cold 5% t r i ch lo roace t i c  acid (W/v).  Af te  r wash ing  as 

Table I. Effect of Colcemid on 3H-proline and aH-fucose incorpora- 
tion into proteins of chick embryo retina 

Interval between Drug dose 
drug and precursor (ag) 
injection (h) 

Disintegra- Incorporation n 
tion/mill • i0 -~ (% ofcontrol) 

13 day 

3H-proline 
- 0 2,569 4. 694 100 4 
5 0.3 1,461 4- 150 56* 6 
5. 1.0 1,051 4- 262 40* 6 
5 3.0 527 20 2 

8H-fucose 
- 0 1,002 4. 157 100 3 
5 3.0 603 2~ 215 60* 4 

18 day 

8H-proline 

5 
5 
5 

24 
24 

3H-fucose 

0 3,315 -t- 416 100 5 
0.5 2,905 -~ 530 87 6 
5.0 2,390 4. 240 72* 3 

10.0 2,052 ~ 505 61" 5 
0.5 3,076 92 2 

10.0 2,866 86 2 

0 2,712 4. 986 100 3 
5.0 1,853 4. 313 68* 6 

The drug was dissolved in saline and injected into the right eye of 
embryos. The injected radioactivity was 3 ~Ci and 5 [~Ci of either 
proline or fucose at 13 and 18 days respectively. All the embryos 
were sacrificed 6 h after precursor injection. Data represent the whole 
protein-bound radioactivity recovered in right retinas (mean4. S.E.M.) 
Statical significance of the difference between control and treated 
retinas is indicated by an asterisk. 


