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Table III. Erythrocytic adenosine triphosphatase activity of various species 
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Species Age No. ATPase activity~ (Mean -t- S.D.) 

Total Ouabain-insensitive Ouabain-sensitive 

Domestic fowl Embryonic 12P 429 =L 49 186 ~ 36 
Domestic fowl 4-7-day-old 6P 421 J: 48 258 ~ 36 
Domestic fowl Mature 8 273 =L 36 146 ~= 26 
Pigeon Adult 5 132 -4- 13 84 ~= 9 
Rat Adult 10 106 -4- 13 69 5}2 16 
Rabbit Attult 10 72 -4- 23 65 ~= 24 
Human Adult 50 21 -4- 5 13 =E 4 

243=L56 
163-4-24 
127-4-13 
48 -t- 13 
37-4- 9 
7 •  
8 ~  2 

P, indicates pooled samples, a Results are expressed as lzmoles phosphorous liberated/g haemoglobin/h at 44 ~ 

much  higher  in embryonic  and  young  chicks t h a n  in 
ma tu r e  fowls; the  ac t iv i ty  in fowls was higher  t h a n  in 
pigeons,  which in t u r n  was higher  t h a n  rats,  r abb i t s  and 
humans .  Compar isons  wi th  ATPase  ac t iv i ty  of e ry thro-  
cytes  f rom various o the r  m a m m a l i a n  species showed t h a t  
chick e ry th rocy te s  had  m a n y  t imes  h igher  ac t iv i ty  of 
b o t h  ouaba in-sens i t ive  and  insensi t ive  ATPase  (un- 
publ i shed  observat ion) .  I t  t hus  appears  l ikely t h a t  the  
high levels in embryon ic  and  young  chicks reflect  bo th  
the  early s tage of deve lopmen t  and  some factor  c o m m o n  
to  av ian  e ry throcy tes ,  pe rhaps  the  nuc lea ted  s t a te  of 
ma tu re  red cells. One inexpl icable  observa t ion  was the  
ve ry  low level of ouabain-sens i t ive  ATPase  in r abb i t  
e ry th rocy tes  in. our t e s t  sys tem.  

Al though  in m a n y  species of animals  it  has been dem- 
ons t r a t ed  t h a t  the  Na+-K+-dependen t  ATPase  ac t iv i ty  
is re la ted  to the  e ry th rocy t i c  K + concentrat ionS,  s, the  
e ry th rocy t i c  K + concen t ra t ion  of fowls is comparab le  to 
t h a t  of rats,  r abb i t s  and h u m a n s  s. SPERELAKIS 10 observed 
t h a t  in chick hea r t  and  skeletal  muscles,  the  in t racel lular  
K+ concen t ra t ion  reaches a s t eady  s ta te  level a t  a very  
ear ly  embryon ic  stage, bu t  due to  an increase in K + 
pe rmeab i l i t y  w i th  embryon ic  age, the  cat ion p u m p  and  
hence the  m e m b r a n e  Na+-K+-ATPase  ac t iv i ty  is grea t ly  
increased to compensa t e  for t he  cat ion leak. I t  is possible  
t h a t  th is  increased po ta s s ium leak is also opera t ive  in 
embryonic  chick e ry th rocy te s  and lenses, gradual ly  
d imin ish ing  wi th  age, bu t  still r emain ing  grea ter  t h a n  in 

m a m m a l i a n  species, and thus  con t r ibu t ing  to the  high 
Na+-K+-dependen t  adenosine  t r i p h o s p h a t a s e  act iv i ty .  
The very  rap id  and high Rb  ss up take  by  chick lenses 
f rom a m e d i u m  devoid of K + m a y  thus  represen t  com- 
pensa t ion  for increased K+ permeabili ty11. 

Rdsumd. Darts le cristall in et  les e ry th rocy tes  de pous-  
sins 5~ l '6 ta t  embryonna i r e  et  quelques  jours apr6s l'6clo- 
sion, l ' ac t iv i t6  de l 'ATPase  est  beaucoup  plus in tense  
que chez d ' au t r e s  an imaux.  Ce fai t  cor respond bien ~ la 
forte  incorpora t ion  de Rb  ss dans  leur cristallin. 
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The  N o n - H i s t o n e  P r o t e i n  Pa t t ern  of Rat  B r a i n  D u r i n g  O n t o g e n e s i s  1 

There  are no t  m a n y  inves t iga t ions  of the  on togene t ic  
changes  in the  non-h i s tone  pro te in  (NHP) pa t te rn2-% 
a l though  such a s tudy  migh t  p rov ide  suppo r t  for the  
p roposed  i nvo lvemen t  of N H P  in t r ansc r ip t iona l  mech-  
anisms.  Since m a n y  i m p o r t a n t  b iochemical  and  morpho-  
genetic processes,  e.g. myel in iza t ion,  cell prol i fera t ion  
and synap t i c  connect ions,  occur in the  ra t  bra in  dur ing  
the  f irs t  25 pos tna t a l  days,  qua l i t a t ive  or q u a n t i t a t i v e  
changes  in the  N H P  p a t t e r n  could be expec ted  in young  
animals,  if th is  p a t t e r n  reflects  the  d i f fe ren t ia t ion  and  
metabol ic  ac t iv i ty  of a cell. The N H P  p a t t e r n  of ra t  b ra in  
up to the  age of 20 days  has therefore  been  compared  wi th  
t h a t  of adul t  animals.  Quan t i t a t i ve  changes  of the  N H P  
con ten t  in bra in  and l iver  nuclei  have  been  inves t iga ted  
by  measur ing  the  N H P / D N A  rat ios  dur ing  ontogenesis .  

Methods. Total  bra in  and  l iver  nuclei  of 5-, 10- and  20- 
day-old  and  of adul t  (350-400 g) ra t s  ( Ivanovas  SIV 50) 

were p repa red  as descr ibed previous ly  5. For  be t t e r  
pur i f ica t ion of the  nuclei, two  CHAUVEAU s procedures  
were per formed.  Three successive ex t rac t ions  of N H P  f rom 
the  bra in  and l iver nuclei  were t h e n  carried out  w i th  the  
modif ied  med i u m of GRONOW and  GRIFFITH$ 7 (0.05 
sodium p h o s p h a t e  p H  7.6 conta in ing:  8 M urea, 10% 
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glycerol,  10 -a 2kr N-e thy l -male imide) ,  us ing  a m a g n e t i c  
s t i r re r  a t  10~ for 20 m i n  (1 p a r t  e x t r a c t i o n  v o l u m e  to  
4 p a r t s  of or ig ina l  t i ssue  weight) .  D N A  was e x t r a c t e d  
f rom t h e  insoluble  res idue  w i t h  5% HC104 a t  70~ for 
15 m i n  and  d e t e r m i n e d  b y  t he  m e t h o d  of BURTON 3. 
To ta l  N H P  a m o u n t s  were d e t e r m i n e d  in t he  GRONOW an d  
GRIFFITI-IS' e x t r a c t  b y  t he  m e t h o d  of LOWRY 9. P r o t e i n  
samples  were s epa ra t ed  b y  d isc-e lec t rophores is  on  
3 • 60 m m  gels w i t h  t he  s y s t e m  of SHAPIRO et  al.~~ as 

NHP/DNA ratios in the developing and adult liver and brain of the 
rat 

Organ Age Experiments Mean 

1 2 3 

Brain 

Liver 

5 d 2.4 2.4 1.8 2.2 
10 d 3.2 2.7 2.5 2.8 
20 d 3.1 2.6 2.4 2.7 
a d u l t  2,6 3.4 2.4 2.8 

5 d 2.1 2.8 1.7 2.2 
10 d 2.4 2.6 2.2 2.4 
20 d 3.3 2.7 3.0 3.0 
a d u l t  3.2 2.8 2.7 2.9 

--__._ 

1 ' 

3 

4 
5 

6 
7 

8 9 
10 

11 
12 

13 

14 

o , ,  

1 
2 

3 
4 

5 

6 
7 

8 
9 10 
11 

12 
13 

14 

A B 
Dise-eleetrophoresis o5 GRONOW and GRIFFITHS' extract of total 
brain from a 5-day-old (A) and adult (B) rat. 20-50 ~tg proteins were 
separated for 11/2 h with 11/2 mA per gel. Gels were then stained with 
amido black. 

modi f ied  b y  ELGIN a n d  BONNER 11. Methodologica l  
de ta i l s  h a v e  been  p u b l i s h e d  elsewhere 13. 

Results and discussion. A reproduc ib le  p a t t e r n  of 
14 m a i n  b a n d s  for  b r a i n  a n d  12 for l iver  nuclei  was  
o b t a i n e d  f rom a d u l t  an imals .  Compar i son  of these  
p a t t e r n s  shows t h a t  t h e  GRONOW an d  GRIFFITHS soluble 
p ro te ins  h a v e  a l i m i t ed  o rgan  specificity,  wh ich  we h a v e  
descr ibed  in a n o t h e r  p u b l i c a t i o n  13. T h e  e lec t rophores is  of 
p ro t e i n  samples  e x t r a c t e d  f rom 5-, 10- a n d  20-day-old r a t s  
a n d  a d u l t  an i ma l s  all  gave  t h e  same genera l  p a t t e r n  an d  
n u m b e r  of b a n d s  (Figure).  There  is a s l igh t  increase  of the  
N H P / D N A  ra t io  for b o t h  l iver  an d  b r a i n  nucle i  du r ing  
ontogenesis ,  as can  be  seen f rom t h e  Table.  A t  t h e  age of 
5 days  i iver  a n d  b r a i n  nucle i  b o t h  h a v e  a ra t io  of 2.2, 
whereas  in a d u l t  r a t s  t h e  r a t ios  for b r a i n  an d  l iver  nuclei  
were found  to  be  2.8 a n d  2.9 respect ively .  

Th i s  u n c h a n g e d  N H P  p a t t e r n  du r ing  ontogenes is  is n o t  
c o m p a t i b l e  w i t h  t h e  supposed  func t i on  of N H P  in t r a n -  
sc r ip t ion  processes in  b r a i n  nuclei.  A l t h o u g h  N H P  are 
syn thes ized  d u r i n g  t h e  f i rs t  10 p o s t n a t a l  days,  no  new 
b a n d s  could be d e m o n s t r a t e d  b y  e lec t rophores is  in t h a t  
pe r iod  a n d  we could n o t  f ind  a n y  q u a n t i t a t i v e  changes  in 
t h e  dens i tome t r i c  profi le  of t h e  gels. Our  f indings  are 
cons i s t en t  w i t h  t h e  obse rva t ions  of BURDMAN 2 who  did  
n o t  f ind  a n y  differences  b e t w een  t h e  N H P  p a t t e r n s  of 
1-day- a n d  8-day-old  r a t  b ra ins ,  b u t  no t iced  an  increase  of 
t o t a l  nuc lea r  p ro t e i n  d u r i n g  t h a t  period.  I n  r a t  l iver,  
however ,  e lec t rophore t i c  d i f ferences  of N H P  d u r i n g  
ontogenes is  3 an d  d u r i n g  l iver  r eg en e ra t i o n  h a v e  been  
obse rved  13. I t  is the re fore  possible  t h a t  t h e  changes  in  t h e  
nuc lea r  p ro te ins  of b r a i n  nucle i  d u r i n g  d e v e l o p m e n t  are 
too  smal l  to  be de tec ted  b y  p r e s en t  techn!ques .  

Zusammen/assung. Die <~non-histone ~> - P ro t e ine  (NHP)  
aus H i m -  u n d  Leberze l lke rnen  der  IRatte w u r d e n  bet  5, 10 
u n d  20 Tage a l t en  u n d  a d u l t e n  T ie ren  e x t r a h i e r t  u n d  das  
N H P / D N A - V e r h ~ l t n i s  b e s t i m m t .  Die N H P  aus  den  
Geh i rnze l lke rnen  w u r d e n  d i sk -e l ek t rophore t i s ch  aufge- 
t r en n t .  Leber-  u n d  G e h i r n k e r n e  zeigten eine geringe Zu- 
n a h m e  des N H P / D N A  - Q u o t i e n t e n  wi th rend  der  e r s ten  20 
p o s t n a t a l e n  Tage.  Es  k o n n t e n  j e d o c h  fiir diese Al ters-  
s t ad i en  ke ine  V e r ~ n d e r u n g e n  im P r o t e i n m u s t e r  des H i r n s  
ge funden  werden.  
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A B i p o l a r  E l e c t r o d e  for  L o c a l i z e d  D i r e c t i o n a l  S t i m u l a t i o n  

D u r i n g  a r ecen t  s t u d y  of t he  cerebra l  cor t ica l  conse- 
quences  of s t i m u l a t i o n  of t he  p y r a m i d a l  t r ac t ,  i t  has  been  
found  t h a t  unless  g rea t  care is t aken ,  in te r fe rence  occurs  
due  to i n a d v e r t a n t  s t i m u l a t i o n  of t he  a d j a c e n t  med ia l  
l emniscus  1. This  p r o b l e m  is especial ly  di f f icul t  in exper-  
i m e n t s  on  smal le r  m a m m a l s  such  as rats ,  and  a special  

b i p o l a r  e lec t rode  has  the re fore  been  devised  to  ove rcome  
as fa r  as possible  p rob lems  of s t imulus  spread.  

Materials and methods. A d i a g r a m  of t h e  t i p  of t h e  
e lect rode to b e  descr ibed is shown  in F igure  1. Tile m e t h o d  
of c o n s t r u c t i o n  was as follows: a hol low d e n t a l  needle  of 
ex t e rna l  d i a m e t e r  400 txm was used a n d  t h r o u g h  th i s  was  


