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of n o r m a l  mice seem to p roduce  some factor(s)  wh ich  com- 
pensa t e  for t he  def ic iency of t he  ad rena l  cor tex  of t he  nude  
mice. The  re t i cu la r  zone of t he i r  glands,  wh ich  is en la rged  
p r o b a b l y  in t he  sense of a c o m p e n s a t o r y  h y p e r t r o p h y  or  
hyperp las ia ,  regresses to  a n o r m a l  width .  As r epo r t ed  in  a 
p rev ious  p a p e r  9, i m p l a n t a t i o n  of t he  n e o n a t a l  t h y m u s  
in to  n e w b o r n  n u d e  mice  p r e v e n t s  such  a l t e ra t ions  of t he  
ad r ena l  cortex.  T h u s  t he  n e o n a t a l  t h y m u s  in mice seems 
to con t ro l  t h e  d i i f e r en t i a t i on  of a ' t h y m u s - d e p e n d e n t  
zone of t he  ad rena l  cor tex ' ,  b u t  once t he  a l t e r a t i on  of t he  
cor tex  is es tabl ished,  i m p l a n t a t i o n  of t he  a d u l t  t h y m u s  
in to  adu l t  an ima l s  c a n n o t  induce  a reversa l  of t he  a l tera-  
t ion.  I n  th i s  case, on ly  t he  same  fac tors  wh ich  are p re sen t  
in  t he  n o r m a l  adrena l s  seem to  be  able  to  reverse  t he  
e n l a r g e m e n t  of t he  re t i cu la r  zone of t he  i m m a t u r e  adrena l s  
of t he  nude  mouse.  As discussed above,  t he  ad r ena l  cor tex  
of t he  mouse  in t h e  p o s t n a t a l  t i m e  can  be  c o m p a r e d  to 
t h a t  of t he  h u m a n  foetus  where  t he  r e t i cu la r  zone is 
e x t r e m e l y  developed a n d  d i sappears  sudden ly  a t  b i r th .  
I n  our  case, i t  appea r s  t h a t  t he  t h y m u s  in t he  mouse  
produces  fac tors  in  o n t o g e n y  wh ich  p r o m o t e  matura t ion .  
of t he  a d r e n a l  g lands  in coincidence w i t h  m a t u r a t i o n  of 
t he  i m m u n e  capac i ty .  I t  is the re fore  p r o b a b l e  t h a t  some 
ad ren a l  factors,  p roduced  in t h a t  sec t ion  of t h e  adu l t  
ad r en a l  cor tex  wh ich  was t h y m u s - d e p e n d e n t  for i ts  
m a t u r a t i o n ,  are p r o m o t i n g  t h e  immuno log i ca l  m a t u r a t i o n  
of i n c o m p e t e n t  t h y m u s - d e r i v e d  or bone  m ar r ow - de r ived  
lymphocy te s .  

Endocrinological and immunological implications. The  
t h y m u s  is cons idered  as t he  o rgan  where  f o r m a t i o n  of t he  
l y m p h o c y t e s  wh ich  are respons ib le  for ce l l -media ted  
i m m u n i t y  occurs. This  t y p e  of i m m u n e  response  is pa r t i -  
cu la r ly  def ic ient  in  t he  congen i ta l ly  a t h y m i c  mice. As 
ce l l -media ted  i m m u n i t y  in  mice  a t  b i r t h  is m u c h  less 
deve loped  t h a n  in h u m a n s  and  t i le  absence  of t he  t h y m u s  
in a t h y m i c  nude  mice seems to be  respons ib le  for t he  
e x t r e m e  e n l a r g e m e n t  of t he  re t i cu la r  zone of t he  ad r ena l  
cortex,  a co r re l a t ion  b e t w e e n  t h e  t h y m u s ,  t he  foeta l  or 
i m m a t u r e  ad rena l  cor tex  a n d  t he  d e v e l o p m e n t  of t he  
i m m u n e  capac i ty  in o n t o g e n y  is l ikely to exist .  I n  agree- 
m e n t  w i t h  this ,  we h a v e  found  t h a t  t he  ad rena l  a l t e r a t ions  
in  t he  a t h y m i c  mice  can  be  p r e v e n t e d  b y  n e o n a t a l  i m p lan -  
t a t i o n  of t h e  t h y m u s  9. This  suggests  t h a t  t i le  t h y m u s  in 
o n t o g e n y  is r egu la t ing  the  d e v e l o p m e n t  of some zones of 
t he  ad rena l  gland.  These  zones m i g h t  p roduce  factors,  
some of which  f i rs t  m a y  p r e v e n t  and  la te r  on  p romote ,  t h e  
d i f f e ren t i a t ion  of l y m p h o c y t e s  to  i m m u n o c o m p e t e n t  
cells. These  fac tors  are  p r o b a b l y  p roduced  b y  t he  re t icu-  
lar  or foeta l  zone of t he  i m m a t u r e  ad rena l  g lands  a n d  b y  
t he  m a t u r e  ad rena l  g lands  of a d u l t  an ima l s  (Figure).  

The  func t ion  of t he  t h y m u s  in o n t o g e n y  m i g h t  be  t h a t  
of p r o m o t i n g  t he  d i f f e r en t i a t i on  of t he  ad rena l  g land  f rom 
the  foe ta l  to  t he  adu l t  s t r u c t u r e  and  func t ion .  Th i s  change  
of t h e  t h y m u s - d e p e n d e n t  ad rena l  f unc t i on  in n e o n a t a l  a n d  
p o s t n a t a l  life does p r o b a b l y  depend  on  a change  of fac tors  
re leased b y  t h e  ad rena l  glands.  The  fac t  t h a t  young  nude  
mice  are u n a b l e  to  re jec t  sk in  graf ts  in sp i te  t h a t  t he  
n u m b e r  of t he i r  pe r iphe ra l  l y m p h o c y t e s  can  st i l l  be  up  to 
50 -60%,  seems to i nd i ca t e  t h a t ,  n o t  t he  n u m b e r ,  b u t  t he  
func t ion  a n d  t he  capac i ty  of t i le l y m p h o c y t e s  is i m p o r t a n t  

for t he  a n i m a l  to  m o u n t  a ce l l -media ted  i m m u n e  reac t ion .  
The  absence  of t h e  t h y m u s  in t he  nude  mice  p r e v e n t s  t h e  
m a t u r a t i o n a l  changes  in t he  ad r ena l  cor tex  to occur  a n d  
t h e i r  ce l l -media ted  i m m u n e  respons iveness  r ema ins  as de- 
f ic ient  as in  n e w b o r n  mice. Therefore ,  absence  of t h e  t h y -  
mus  m a y  p ro long  the  foe ta l  s t a t e  of i m m a t u r i t y  of cel lular  
i m m u n i t y  because  t he  d i f f e r en t i a t i ve  ac t ion  of t h e  neo-  
n a t a l  t h y m u s  on t he  a d r e n a l  g l and  c a n n o t  be  exer ted  a n d  
t he  ad rena l  cor tex  c a n n o t  p roduce  t he  factor(s)  w h i c h  are  
necessa ry  to p r o m o t e  t he  t r a n s f o r m a t i o n  of t he  l y m p h o -  
cyte  f rom a n  u n r e a c t i v e  to  a ful ly  i m m u n o r e a c t i v e  cell. 
The  above  d a t a  to  sugges t  t h a t ,  no t  on ly  t he  absence  
of t he  t h y m u s  in nude  mice,  b u t  poss ib ly  t he  lack of dif- 
f e r en t i a t i on  of t he  t h y m u s - d e p e n d e n t  zone of t he  ad r ena l  
cor tex  is respons ib le  for t h e i r  def ic iency in cel lular  i m m u -  
n i ty .  

A n o t h e r  a r g u m e n t  is t h a t  t he  re t i cu la r  zone of t h e  
ad rena l  cor tex  wh ich  is so deve loped  in t h e  h u m a n  foe tus  
a n d  in t he  nude  mouse  is poss ib ly  secre t ing  a f ac to r  
which  inh ib i t s  i m m u n e  func t ions  of l y m p h o c y t e s  and  pre-  
ven t s ,  e.g. du r ing  foeta l  d e v e l o p m e n t  in h u m a n s ,  a n  im-  
m u n e  r eac t ion  of t h e  foetus  aga ins t  t he  m o t h e r  wh ich  
would  seem possible  on  t he  basis  of t he  d e v e l o p m e n t  of 
t he  t h y m o - l y m p h a t i c  t i ssue  in  t he  h u m a n  embryo .  A t  
b i r th ,  t h e  d r a m a t i c  d i s a p p e a r a n c e  of t he  foe ta l  zone or 
r e t i cu la r  zone would  e l im ina t e  th i s  i n h i b i t i n g  fac to r  
be ing  p roduced  a n d  t h e  h u m a n  n e w b o r n  would  become  
ful ly i m m u n o c o m p e t e n t .  F r o m  th i s  p o i n t  of view, t he  r a t  
foetus  seems to be more  s imi la r  to  t he  h u m a n  t h a n  to t h e  
mouse  foetus  13, :l. Some e x p e r i m e n t a l  work  suppor t s  th i s  
sugges t ion  15 

The  h o r m o n e s  of t he  a d u l t  ad r ena l  g land  t h a t  p r o m o t e  
d i f f e ren t i a t ion  of t he  i m m u n e  l y m p h o c y t e s  are p r o b a b l y  
some of t he  k n o w n  h o r m o n e s  of t he  ad rena l  cortex.  On t h e  
con t ra ry ,  t he  iden t i f i ca t ion  of t he  fac tors  wh ich  m i g h t  be  
p r e sen t  in  t he  foeta l  zone of t he  ad rena l  cor tex  in h u m a n s  
is necessary.  Also more  s t u d y  of t he  fac tors  in  t he  t h y m u s  
p r o m o t i n g  t h e  d i f f e r en t i a t i on  of t he  ad r ena l  g land  f rom 
the  foeta l  to  t he  a d u l t  s t r u c t u r e  a n d  func t i on  is ind ica ted .  
Thus  the  poss ib i l i ty  exis ts  to  i den t i fy  p r e s u m a b l y  ho rmo-  
na l  fac tors  wh ich  are b o t h  crucia l  for s t i m u l a t i n g  or 
p r e v e n t i n g  i m m u n e  respons iveness .  

Zusammen/assung. Es wird  vorgeschlagen ,  dass  der  
n e o n a t a l e  T h y m u s  in 1Kgusen die Di f fe renz ie rung  e iner  
foe ta len  T h y m n s - a b h / i n g i g e n  Zone der  N e b e n n i e r e n r i n d e  
zur  e rwachsenen  S t r u k t u r  u n d  F u n k t i o n  kon t ro l l i e r t .  Die 
m6gl iche  B e d e u t u n g  dieser Be funde  ftir die ho rmone l l e  
Kon t ro l l e  des I m m u n s y s t e m s  in der  Ontogenese  wi rd  
d iskut ie r t .  
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Free Flow Electrophoresis of Isolated Secretory Granules from Bovine Neurohypophyses 

R e c e n t l y  some ev idence  ha s  been  p resen ted  t h a t  t he  
secre t ion  of t he  h o r m o n e s  vasopress in  a n d  oxy toc in  f rom 
the  m a m m a l i a n  neu ra l  lobe of t he  h y p o p h y s i s  occurs  b y  
exocytosis ,  t h a t  is a fus ion of t he  m e m b r a n e  s u r r o u n d i n g  

t he  neu rosec te ro ry  granules  w i t h  t he  p l a s m a  m e m b r a n e  
of t h e  n e r v e  t e rmina l s ,  fol lowed b y  a pe r fo r a t i on  of t h e  
m e m b r a n e s ,  a l lowing t he  c o n t e n t s  of t h e  neu rosec re to ry  
g ranu le  to  leave  t h e  cell (for a rev iew see DOUGLAS e t  al.:) .  
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I n  t h e  r e s t ing  s t a t e  of t he  cell t h e  p l a s m a  m e m b r a n e  
is e lec t r ica l ly  polar ized,  be ing  nega t i ve  on  t he  inside.  
The  secre t ion  process  is i n i t i a t ed  b y  a ' depo la r i s a t i on '  of 
t he  p l a s m a  m e m b r a n e  of t he  n e r v e  t e rmina l s .  Also some 
ca lc ium d e p e n d e n t  s teps  seem to be  i n v o l v e d  in t he  secre- 
t ion  m e c h a n i s m  2, K Since exocytos is  would  h a r d l y  be  
expec t ed  to  occur, if t h e  e l ec t ros ta t i c  forces b e t w e e n  t he  
m e m b r a n e s  i n v o l v e d  were repuls ive,  i t  was  found  of 
i n t e r e s t  to  s t u d y  w h e t h e r  i so la ted  neu rosec re to ry  g ranu les  
car r ied  a n y  electr ical  cha rge  a n d  if so, w h e t h e r  i t  was 
pos i t ive  or nega t ive .  

Methods. Pur i f i ed  neu rosec re to ry  granules  were i so la ted  
b y  dens i t y  g r a d i e n t  u l t r a c e n t r i f u g a t i o n  accord ing  to t he  
m e t h o d  of DEAN a n d  H o P ~  4. The  i so la ted  granules  were 
recovered  in 1 . 4 M  sucrose. Af te r  equ i l i b ra t ion  to  a t em-  
p e r a t u r e  of 20~ th i s  suspens ion  was layered  in a U-  
shaped  glass t u b e  on  t op  of a so lu t ion  of 1 . 7 5 M  sucrose 
(see Figure) .  On t op  of t he  g r a n u l a r  suspens io  n was 
l ayered  a so lu t ion  of 1 . 2 M  sucrose ( the e l ec t rophore t i c  
zone). E lec t rodes  were p laced  in so lu t ions  of 0.9% NaC1 
in one end  of t he  t u b e  (upper) and  in 2 . 0 M  sucrose w i th  
0 .9% NaC1 in t he  o t h e r  end  (lower). T he  g r a n u l a r  sus- 
pens ion  a n d  i ts  m o b i l i t y  in  t i le  e l ec t rophore t i c  zone could 
be v isual ized  t h r o u g h  a s te reomicroscope .  T he  U - s h a p e d  
t ube  was s u b m e r g e d  in a w a t e r  b a t h  (20~ Elec t r i c  fields 
f rom 40 to 100 V / c m  were appl ied.  

Results and discussion. On a p p l y i n g  a vo l t age  across t he  
two e lect rodes  t he  g r a n u l a r  suspens ion  would  s t a r t  t o  mi-  
g ra te  t o w a r d s  t he  pos i t ive  electrode.  I f  t h e  e lectr ical  
p o l a r i t y  of t h e  e lec t rodes  was  c h a n g e d  t he  d i rec t ion  of 
t he  m o v e m e n t  would  also change.  I f  t h e  e lec t rode  in t he  
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u p p e r  end  of t he  t u b e  was pos i t ive  t he  suspens ion  would  
pass  t h r o u g h  t h e  e lec t rophore t i c  zone and  g radua l l y  be  
c o n c e n t r a t e d  a t  t he  u p p e r  end  of t h a t  zone (at  t he  b o r d e r  
of t h e  0.9% NaC1 solut ion) .  I f  t he  other .  (lower) e lec t rode  
s u b s e q u e n t l y  was m a d e  pos i t ive  t he  granules  would  
s t a r t  to  m o v e  d o w n w a r d s  again.  I n t r o d u c i n g  2 m M  
CaC12 or 4 m ~ I  NaC1 in 1 . 2 M  sucrose  in the  e lec t ropho-  
re t ic  zone reduced  t h e  m o b i l i t y  of t he  g r a n u l a r  suspen-  
sion (measured  as t he  t i m e  requ i red  for t he  granules  to  
r each  t he  u p p e r  end  of t he  e lec t rophore t i c  zone). This  
effect  m i g h t  be  due  to a decrease  in t he  electr ic  field, 
caused  b y  t he  increased  c o n d u c t i v i t y  of t h e  zone. I n  3 
ou t  of 6 e x p e r i m e n t s  CaCI~ was more  p o t e n t  t h a n  NaC1 in  
r educ ing  t he  r a t e  of migra t ion .  Since t he re  was no  dif- 
ference in  c o n d u c t i v i t y  of t h e  two  solut ions,  t h e  a d d i t i o n a l  
effect  of CaCI~ m i g h t  be  due to  n e u t r a l i z a t i o n  b y  t h a t  ion 
of f ixed nega t i ve  charges  on  t h e  sec re to ry  granules .  
S imi la r  resul t s  h a v e  been  o b t a i n e d  w i t h  c b r o m a f f i n  
granules  of t he  ad rena l  medu l l a  ~. 

I f  t he  granules  ca r ry  a ne t  nega t i ve  cha rge  in t he  
cytosol  of t he  n e r v e  t e r m i n a l s  t h e y  would  be  repel led 
f rom the  nega t i ve  inside of t he  p I a s m a  m e m b r a n e  d u r i n g  
non - sec re to ry  s t a t e s  of t h e  cell. On secret ion,  however ,  
t h e  p o t e n t i a l  of the  p l a s m a  m e m b r a n e  is abol i shed  or even  
reversed,  wh ich  m i g h t  m a k e  i t  possible  for t he  g ranu les  
to  a p p r o a c h  a n d  fuse w i th  t he  p l a s m a  m e m b r a n e .  Calc ium 
en t e r i ng  t h e  cell on  depo la r i za t ion  of t he  p l a s m a  m e m -  
b r a n e  6 m a y  p l a y  a role in  mod i f i yng  t he  surface charge  of 
the  sec re to ry  granules .  

Zusammen[assung. Sekre tor i sche  G r a n u l a  aus  der  
N e u r o h y p o p h y s e  yon  R i n d e r n  w u r d e n  d u r c h  Ul t r a -  
zen t r i fug ie rung  isoliert .  F re i -F luss  E l ek t ropho re se  dieser  
P a r t i k e l  zeigte, dass  sic eine nega t i ve  L a d u n g  bes i tzen.  
Ca++ u n d  Na+ v e r m i n d e r t e n  die Mobi l i t / i t  de r  G r a n u l a  im 
e lek t r i schen  Feld. 
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S p o n t a n e o u s  M u t a n t s  of  S t a p h y l o c o c c u s  aureus  PS 

Staphylococcus aureus s t r a i n  P S  80 serves  as t he  pro- 
p a g a t i o n  o rgan i sm for  t he  s t aphy lococca l  b a c t e r i o p h a g e  
80. I t  was  o b t a i n e d  f rom t he  N a t i o n a l  iReference L a b o r a -  
t o r y  for  P h a g e  Typing ,  Prague ,  Czechoslovakia .  

Pigment mutants in stored culture. The  s t r a i n  was s to red  
s t a b b e d  in n u t r i e n t  aga r  s l an t s  over la id  w i t h  pa ra f f i n  oil 
a t  r oom t e l h p e r a t u r e  in  t he  d a r k  for 1 year .  

A suspens ion  was p r e p a r e d  d i r ec t ly  f rom t h e  aga r  
scrapings ,  d i lu ted  a n d  p l a t e d  on  c ream agar  p la t e s  

80 

(WILLIS, O'CONNOR a n d  SMITH 1). Afte r  i ncuba t ion ,  colo- 
nies of d i f fe ren t  size a n d  colour  developed.  The  m a j o r i t y  
cons i s ted  of t he  or ig ina l  wild  t y p e  - i.e. o range  coloured  
colonies, a b o u t  2 m m  in  d iamete r .  The  res t  of t h e  colonies 
occur r ing  in a f r equency  10-~-10 2 were ch romogen ic  
m u t a n t s  of d i f fe ren t  co lony size. T h e y  were selected,  
pur i f i ed  a n d  t e s t ed  a long  w i t h  n o r m a l l y  a p p e a r i n g  
colonies for d i f fe ren t  m a r k e r s  (Table  I). The  t e s t s  were 
pe r fo rmed  as descr ibed  e lsewhere  (ScHI•DLER, MAREgOV~. 


