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AG* and  AH* corresponds  to q u a n t a  w i t h  w a v e l e n g t h  of 
2 Fm. This  va lue  lies j u s t  in  t he  d o m a i n  in wh ich  t he  

e l ec t romagne t i c  emiss ion  of t he  ac t ive  nerves  was 
de t ec t ed  19. 

The  fac t  t h a t  AS* a lways  has  large nega t i ve  va lues  
shows t h a t  t he  ac t ive  s t a t e  of t he  m e m b r a n e  is a more  
ordered  one. I t  appea r s  t h a t ,  d u r i n g  t he  exci ta t ion ,  t he  
e n t r o p y  of t he  m e m b r a n e  f i r s t ly  decreases,  a f te r  wh ich  i t  
increases,  whi le  the  e n t r o p y  of t he  a x o p l a s m a  a n d  the  
i n t e r s t i t i a l  f luid on ly  increases  due to ionic f luxes 20. These  
oppos i te  e n t r o p y  changes  offer a basis  for t he  under -  
s t a n d i n g  of t he  b iphas ic  form of the  in i t ia l  h e a t  p r o d u c t i o n  
associa ted w i t h  a ne rve  impulse  ~7, 2~. All  t he  a t t e m p t s  to  
exp la in  th i s  fac t  solely on  t he  basis  of ionic f luxes failed. 
The  opt ica l  changes  associa ted  w i t h  ne rve  impul se  
p r o p a g a t i o n  3-5 ind ica te  t he  occurence of s t r u c t u r a l  
changes  in t h e  m e m b r a n e  a n d  even  seem to ind ica te  a 
decrease  in en t ropy .  The  ca lcu la t ions  p re sen ted  here  
c lear ly  show such  a decrease, a n d  we can  get  a n  idea of t he  
m a g n i t u d e  of s t r u c t u r a l  changes ,  r e m e m b e r i n g  t h a t  t he  
f o r m a t i o n  of a h y d r o g e n  b o n d  is associa ted  w i t h  2 H  = 
4.5 kca l /mol  and  AS = -- 12 ca l /nml  ~ Accordingly ,  t he  
s t r u c t u r a l  changes  occur ing  in each  m e m b r a n e  s u b u n i t  
are energe t ica l ly  e q u i v a l e n t  w i t h  the  f o r m a t i o n  of up  to 
5 h y d r o g e n  bonds .  

Rdsumd. La  th6or ie  du  complexe  d ' a c t i v6  est  app l iquee  
la desc r ip t ion  de la p r o p a g a t i o n  de l ' in f lux  ne rveux .  On 

d6du i t  les formules  d o r m a n t  t ons  les p a r a m 6 t r e s  d ' a c t i v a -  
t i on  de ce processus  e t  on les calcule pou r  d i f f6rent  types  
de f ibres  nerveuses .  L ' e n t r o p i e  d ' a c t i v a t i o n  est  g r ande  et  
n6gat ive ,  ce qui  p r o u v e  que la m e m b r a n e  exc i t ab le  est  
dans  u n  6 ta t  plus  o rdonn6  p e n d a n t  l ' exc i ta t ion .  L '6nerg ie  
l ibre  d ' a c t i v a t i o n  est  p resque  la m~me pou r  t ou t e s  les 
f ibres  nerveuses .  El le  p e u t  donc 4tre  consid6r6e c o m m e  un  
p a r a m 6 t r e  f o n d a m e n t a l  de la c o n d u c t i o n  nerveuse.  
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E m b r y o n i c  M e g a l o b l a s t o s i s  

A cons i s t en t  f ea tu re  of e m b r y o n i c  d e v e l o p m e n t  is the  
change  f rom a mega lob las t i c  haem opo i e t i c  cell lille to  one 
wh ich  is no rmoblas t i c .  Th i s  has  been  well  d o c u m e n t e d  in 
t he  ch ick  e m b r y o  ~, b u t  few s tudies  - o t h e r  t h a n  m o r p h o -  
logical  ones  - h a v e  been  u n d e r t a k e n  to  d e t e r m i n e  t he  
cause. The  ques t ion  was asked  w h e t h e r  mega lob las tos i s  
in  t he  e m b r y o  could be  r e l a t ed  to t he  me tabo l i c  defect  
occurr ing  in orot ic  acidur ia ,  where  t he re  is v e r y  l i t t l e  
a c t i v i t y  of t he  enzymes ,  o r 6 t i dy l a t e  p y r o p h o s p h o r y l a s e  
a n d  decarboxylase ,  a n d  r e s u l t a n t  mega lob las tos i s  2. The  
deve lop ing  ch ick  e m b r y o  was used as a model .  

Fer t i l ized  fowl eggs were i n c u b a t e d  a t  37 ~ for t i m e  
in t e rva l s  up  to  4 days.  B l a s t o d e r m s  dissected f rom the  
eggs were classified accord ing  to  t he  s tages  def ined b y  
HAMBURGER a n d  HAMILTON 3. E m b r y o n i c  or b lood  i s land  
t i ssue  was homogen ized  for  e s t i m a t i o n  of c o m b i n e d  
o ro t idy l a t e  p y r o p h o s p h o r y l a s e  and  deca rboxy lase  levels 
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Fig. 1. Combined orotidylate pyrophosphorylase and decarboxylase 
activity ii1 chick embryonic (open circles) and blood island (closed 
circles) tissues, at different stages of development. 

b y  the  release of r ad ioac t ive  CO b f rom orot ic  acid, label led  
in t he  c a r b o x y l  g roup  ~. 

The  resul t s  of e s t i m a t i o n  of e n z y m a t i c  a c t i v i t y  in 
e m b r y o n i c  or b lood  i s land  t i ssue  a t  d i f fe ren t  s tages  of 
d e v e l o p m e n t  f rom 24 to 84 h are shown  in F igure  1. In  
t he  embryo ,  e n z y m a t i c  a c t i v i t y  was b a r m y  de t ec t ab l e  b y  
th i s  m e t h o d  u n t i l  55 h, when  the re  was a s t r i k i n g  increase.  
I n  cont ras t ,  in t he  b lood is lands,  a c t i v i t y  r e m a i n e d  a t  a 
low level  un t i l  55 h, b u t  t he  s u b s e q u e n t  r ise in a c t i v i t y  
was m a s k e d  b y  a para l le l  rise in D N A  c o n t e n t  - t h a t  is, 
r e la t ive  a c t i v i t y  in t he  b lood i s lands  did  no t  a l t e r  w i t h  
age. S imi la r  t r e n d s  were o b t a i n e d  w h e n  e n z y m a t i c  ac t iv -  
i t y  was c o m p a r e d  w i t h  pro te in .  

The  re la t ive  lack of th i s  essent ia l  s tep  in de novo  
p y r i m i d i n e  b iosyn thes i s  d u r i n g  t he  ear ly  s tages  of ch ick  
embryogenes i s  is i n t e re s t ing  in v iew of t he  ac t ive  D N A  
syn thes i s  occur r ing  a t  th i s  t ime.  D N A  syn thes i s  m a y  
depend  on  o the r  sources, such  as t he  sa lvage  p a t h w a y  
(ur idine kinase).  I n  v iew of these  f indings,  o ro t i dy l a t e  
p y r o p h o s p h o r y l a s e  a n d  deca rboxy lase  a c t i v i t y  was com- 
pa red  w i t h  t h a t  of a con t ro l  e n z y m e  in t he  pu r ine  p a t h -  
way,  h y p o x a n t h i n e - g u a n i n e  p h o s p h o r i b o s y l  t r ans fe r a se  
(HGPRTase ) ,  wh ich  conve r t s  h y p o x a n t h i n e  to inosine  
m o n o p h o s p h a t e .  H G P R T a s e  is also a sa lvage  enzyme.  
F igure  2 shows t h a t  th i s  e n z y m e  was p r e sen t  f rom t h e  be-  
g inning,  a n d  i ts  a c t i v i t y  was g radua l ly  reduced  in b o t h  
e m b r y o n i c  a n d  b lood  i s land  t i ssue  a t  all s tages  of develop-  
men t .  
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Unt i l  48 h, the  p r e d o m i n a n t  cell fo rmed  is the  megalo-  
blast .  A l though  fu r the r  p roduc t ion  of mega lob las t ic  cells 
gradual ly  ceases af ter  48 h, ex is t ing  cells con t inue  to 
ma tu r e  and  the  low enzymat i c  ac t iv i ty  sus ta ined  in t he  
b lood is lands coincided w i t h  the  cont inuing  presence  of 
megaloblas ts .  There  appeared  to be a corre la t ion  be tween  
t h e  increase in enzymat i c  ac t iv i ty  a t  55 h and  the  ap- 
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pearance  of i m m a t u r e  normoblas t s  in the  circulation.  The 
d r ama t i c  change in t he  emb ry o  at  55 h m a y  be the  result  
of induc t ion  of the  de novo p a t h w a y  for cellular develop-  
ment ,  and  pe rhaps  normoblas t i c  ma tu ra t ion .  E m b r y o n i c  
megaloblas tos is  may,  therefore ,  be re la ted  to a metabol ic  
defect  in t he  convers ion of orotic  acid to  ur idine mono-  
p h o s p h a t e  5. 

Rdsumd. La m6galoblastose embryonna i r e  peu t  ap- 
p a r a l t r e  & la suite d ' un  d6faut  m6tabol ique  dans  la bio- 
synth~se de novo des py r imid ines  dans  la convers ion 
d 'ac ide  orot ique  & l 'ur id ine  5-phosphate .  
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Fig. 2. Hypoxanthine-guanine phosphoribosyl transferase activity in 
chick embryonic (closed circles) and blood island (open circles) 
tissues, at different stages of development. 
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Effect of  S p i r o n o l a c t o n e  and P h e n o b a r b i t a l  on  the  P l a s m a  F i b r i n o g e n  in Rats  

For  more  t h a n  50 years  evidence has  been accumula t ing  
t h a t  f ibr inogen is fo rmed in the  liver. The microsomes  are 
considered to  be the  si te of the  synthes is  w i th in  t he  cells 
whi le  the  f ibr inogen in the  soluble f rac t ion is in s torage  1. 

Recent ly ,  i t  has  been  shown t h a t  sp i ronolac tone  (SNL) 
- fo rmer ly  known  as an an t i a ldos te rone  s teroid  w i tho u t  
any  o ther  ho rmona l  ac t iv i ty  - grea t ly  increases t he  de 
novo synthes is  of several  microsomal  enzymes,  pro te in ,  
phosphol ip id ,  R N A  and  h e m o p r o t e i n  con ten t  in the  liver ~, a 
and  consequen t ly  induces  res is tance  in the  body  agains t  
m a n y  s t ruc tu ra l ly  unre la ted  exogenous and  endogenous  
toxic  subs tances  4. Morphological ly  a marked  pro l i fe ra t ion  
of the  smoo th  surfaced endoplasmic  re t icu lum was ob- 
served 5. 

In  order  to  e lucidate  fu r ther  in te r re la t ionsh ips  we 
s tudied  the  effect  of SNL - in compar i son  wi th  t h a t  of 
phenoba rb i t a l  - on the  synthes is  of f ibr inogen.  Tha t  is 
the  reason w h y  the  p l a sma  f ibr inogen level was measured,  
since th is  represenl;s a p p r o x i m a t e l y  75% of t he  to ta l  
body  f ibrinogen.  

In  ano the r  series of exper iments ,  C14-1abeled amino  
acids were given and the  r ad ioac t iv i ty  of f ibr inogen was 
de te rmined ,  in order  to exclude the  poss ib i l i ty  t h a t  t he  
increased f ibr inogen level was due to a release of f ibr inogen 

s tored in c o m p a r t m e n t s  which were no t  in t rans fe r -  
equi l ibr ium. 

Materials and methods. 200 female ra ts  of Wis t a r  s t ra in  
w i th  a mean  b o d y  weight  of 100 g were d iv ided  into 
3 groups and t r ea t ed  wi th  SNL or p h en o b a rb i t a l  in a 
dose of 20~zM/100 g b o d y  wt.  twice  dai ly  perora l ly  for 
3 consecut ive  days.  The f irs t  group t r ea t ed  wi th  H20 
served as a control .  

For  de t e rmina t ions  blood was t aken  on the  4 tth day  
af ter  overn igh t  fasting,  and  l iver was quickly r emoved  
and weighed.  P l a s ma  f ibr inogen was de t e rmined  accord- 
ing to GRANNIS 6 as a c lo t table  p ro te in  by  adding  t h r o m b i n  
in t he  presence of soybean  t r y p s i n  inh ib i to r  and e-amino- 
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Effect of spironolactone and phenobarbital on liver weight, plasma fibrinogen level and the incorporation of C l~ anfino acids into fibrinogen 

Group Treatment Liver weight Fibrinogen in plasma 
(g) (mg/ml) 
means 4- S.E. 

Radioactivity of fibrin at the time of 
maximum incorporation 
(dpm/mg fibrinogen) 

1 Control 3.4 4- 0.15 2.6 ~ 0.16 

2 Spironolactone 4.0 2]= 0.08 ~ 3.4 i 0.21 ~ 

3 Phenobarbital 4.5 ~ 0.14 ~ 3.9 ~ 0.42 ~ 

6 h after giving C z4 amino acids 410 

3 h after giving C z4 amino acids 980 

33 h after giving C 14 amino acids 1170 

Significantly different from group 1. 


