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The  c o n c e n t r a t i o n  of ascorbic  acid in the  muscle  de- 
clines s ign i f i can t ly  on  s t a r v a t i o n  (Table).  I t  is k n o w n  t h a t  
on  s t a r v a t i o n  the  an i m a l s  l ive on  t he  c o m p o n e n t  t i ssues  
of t h e i r  own  b o d y  for ene rgy  purposes .  T he  c a r b o h y d r a t e  
s tore  of t he  l iver  a n d  muscle  of the  scorpion  Palamneus 
bengalensis has  also been  s h o w n  to decl ine on  s t a r v a t i o n  
(SINHAS). F o r  ascorbic  acid synthes is ,  t he  a n i m a l  depends  
on  t he  d i e t a r y  source of hexoses.  Due  to r ap id  consump-  
t i on  of c a r b o h y d r a t e s  d u r i n g  s t a rva t ion ,  t he  a n i m a l  
fails to ge t  a suff ic ient  a m o u n t  of hexoses.  Hence ,  t he  
syn thes i s  of ascorbic  acid decreases  on  s t a r v a t i o n  as in-  

d ica ted  b y  t he  low c o n t e n t  of ascorbic  acid in t he  s t a r v e d  
scorpions.  

Zusammen/assung. Bei  12 Tage h u n g e r n d e n  Skorp ionen  
(Palamnaeus bengalensis) wurde  die Ascorbins~Lure-Kon- 
z e n t r a t i o n  im Ped ipa lpen -Muske l  m i t  2 , 4 - D i n i t r o p h e n y l  
n a c h  RoE 4 b e s t i m m t  u n d  dabe i  eine s ign i f ikan te  Ab-  
n a h m e  de r  Ascorb ins~ure  festgestel l t .  
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Effect  of  A l d o s t e r o n e ,  G l u c a g o n  and  G r o w t h  
H o r m o n e  on  the  C a t e c h o l  A m i n e  C o n t e n t  and  
t h e  E v o l u t i o n  of  C h r o m a f f i n  H y p e r p l a s i a  in  

G u i n e a - P i g s  

The  n e u r o - h u m o r a l  con t ro l  and  g r o w t h  of c h r o m a f f i n  
t i ssue  are b u t  l i t t le  k n o w n  z. There  are some e x p e r i m e n t s  
conce rn ing  t he  release of ca techo l  amines  ( ad rena l in  a n d  
no rad rena l in )  u n d e r  t he  inf luence  of h o r m o n e s  ( insul in S, 
cor t i sone  a n d  hyd roco r t i sone  8, and  g lucagon  4) or some 
d rugs  (reserpine a n d  ch lo rop romaz ine  ~) f rom t h e  a d r e n a l  
medu l l a  of cats ,  r a t s  a n d  dogs. I n  ou r  p rev ious  exper i -  
m e n t s  6,~, we n o t e d  t he  occur rence  of c h r o m a f f i n  h y p e r -  
p las ia  or  p h e o c h r o m o c y t o m a  a f te r  t he  a d m i n i s t r a t i o n  of 
large doses of oes t rogens  a n d  g r o w t h  h o r m o n e  in r a t s  or 
guinea-pigs .  The  p r e s en t  p a p e r  s tud ies  t he  ac t ion  of 
a ldos terone ,  g lucagon  a n d  g r o w t h  h o r m o n e  on  t he  dis- 
t r i b u t i o n  of ca techo l  a m i n e s  a n d  the  evo lu t ion  of medu l -  
l a ry  c h r o m a f f i n  h y p e r p l a s i a  i nduced  b y  oes t rad io l  ad-  
m i n i s t r a t i o n  in a d u l t  guinea-pigs .  

Material and Method. T he  inves t iga t ions  were car r ied  
o u t  in  50 a d u l t  guinea-pigs  (males a n d  females)  wh ich  
were d iv ided  in to  f ive e x p e r i m e n t a l  groups  as follows: 
1) 10 guinea-pigs  se rved  as controls .  2) 10 rece ived  con- 
c o m i t a n t l y  d u r i n g  a b o u t  4 m o n t h s  t he  fol lowing t r ea t -  
m e n t :  twice  a week  300 /~g c~-oestradiol i.p. a n d  75 /~g 
(75 y) g lucagon  (Lilly) i.m., t he  t o t a l  a m o u n t  be ing  
9500 #g oes t rad io l  + 2400 /,g g lucagon  for each  guinea-  
pig. 3) 10 rece ived  s i m u l t aneous l y  for  a b o u t  4 m o n t h s :  
twice -week ly  doses 300 #g  oes t rad io l  i.p. a n d  16 #g  d- 
A ldos t e rone  (Aldocorten,  CIBA)  i.m., t he  t o t a l  dose be ing  
9500 #g  o e s t r a d i o l +  500 #g  d -Aldos te rone  for each  
guinea-pig.  4) 10 rece ived  each  week  300 #g  oes t rad io l  
i.p. and  12 E v a n s  un i t s  (EU) of g r o w t h  h o r m o n e  in t r a -  
muscu la r ly ,  t he  t o t a l  dose be ing  9500/~g oes t rad io l  + 400 
E U  g r o w t h  ho rmone .  5) 10 received on ly  twice  a week  
300 /~g oes t rad io l  b y  t he  i n t r a p e r i t o n e a l  route ,  t he  end  
dose be ing  9500 /~g oestradiol ,  to  induce  a medul lo-  
c h r o m a f f i n  hyperp las i a .  Af te r  4 m o n t h s ,  all guinea-pigs  
were ki l led b y  l igh t  e the r  anaes thes i a  and  t he  ad rena l  
g lands  were col lected : one  ad r ena l  g land  for e s t i m a t i o n  of 
t he  a d r e n a l i n  a n d  n o r a d r e n a l i n  c o n t e n t  b y  a n  i m p r o v e d  
t e c h n i q u e  of YON EULER a n d  LISHAJKO s, a n d  t he  o t h e r  
ad r ena l  g l and  in o rder  to  eva lua t e  t he  i n t e n s i t y  degree of 
ch romaf f in  hype rp l a s i a  a f t e r  f ixa t ion  in Bouii1 f luid and  
s t a in ing  w i t h  P A S - h e m a t o x y l i n e  eosin or  t he  c h r o m a f f i n  
r eac t ion  a f t e r  f i xa t ion  in ch rome  sa l t  f ixat ives .  R e c e n t  
h i s tochemica l  t e c h n i q u e s  9 al low a good iden t i f i ca t ion  of 
a d r e n a l i n  a n d  n o r a d r e n a l i n - s t o r i n g  ceils in  ad r ena l  
medul la .  

Results. The  b iochemica l  m e t h o d s  show a s ign i f ican t  
change  in t h e  ad rena l in  and  n o r a d r e n a l i n  c o n t e n t  of t h e  
ad r ena l  medu l l a  of guinea-pigs  a f te r  a d m i n i s t r a t i o n  of 
these  ho rmones .  T h u s  a s t r ik ing  increase  of ad rena l i n  
was obse rved  a f t e r  a ldos te rone  a n d  g r o w t h  h o r m o n e  ad-  
min i s t r a t i on ,  a m o d e r a t e  increase  a f t e r  oestradiol ,  a n d  
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Variation of adrenalin (A) and noradrenalin (NA) content in the 
adrenal medulla of control guinea-pigs (I), treated with oestradiol 
and glueagon (II), with oestradiol and aldosterone (III), oestradiol 
and growth hormone (IV), and oestradiol only (V). The vertical lines 
at the top of the columns indicate the standard deviation [S.E. 
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non-s igni f icant  changes  af ter  g lucagon;  b u t  the  marked  
decrease of noradrena l in  in compar i son  wi th  the  controls  
was observed af ter  glucagon or oestradiol  admin i s t r a t ion  
(Figure). About  the  same resul ts  were ob ta ined  by  histo- 
chemical  me thods  concerning the  d i s t r ibu t ion  of adrenal in  
and  noradrena l in -s to r ing  cells. 

The histological  p a t t e r n  shows the  occurrence of an 
in tense  chromaff in  hyperp las ia  af ter  oestradiol  adminis-  
t ra t ion .  S imul taneous  t r e a t m e n t  w i th  glucagon marked ly  
reduced  oes t radiol - induced hyperp las ia  in the  adrenal  
medulla .  

Aldosterone  admin i s t r a t ion  induced  a modera t e  s t imu-  
la t ion of medul lo-chromaff in  hyperplas ia .  The mos t  in- 
tense  s t imula t ion  of the  chromaff in  hyperp las ia  was ob- 
served af ter  c o n c o m i t a n t  admin i s t r a t ion  of oestradiol  and 
g rowth  ho rmone  (4); its appearance  is t h a t  of a pheo-  
c h r o m o e y t o m a  and  hemorrhag ic  cyst .  

Discussion. Our f indings suggest  t h a t  glucagon, aldo- 
s terone  and g rowth  hormone  s ignif icant ly  influence the  
evolut ion  of the  oes t radiol - induced chromaff in  hyper -  
plasia and the  catechol  amine  con ten t  of the  adrenal  
medul la  of guinea-pigs.  The admin i s t r a t ion  of large doses 
of insulin induced in ra t s '  and ca ts '  adrenal  medul la  an 
exclusive deple t ion of the  adrenal in ;  in dogs, i.v. adminis-  
t r a t ion  of glucagon-free insulin induces a modera te  in- 
crease in the  catechol  amine ou tpu t .  F r o m  our experi-  

ments ,  a progressive increase m a y  be observed  in the  
adrenal in  co n t en t  af ter  glucagon, oestradiol ,  g rowth  hor-  
mone  and  a ldos terone  admin i s t r a t ion  in compar i son  witl l  
the  controls ,  and a marked  decrease in the  noradrena l in  
co n t en t  af ter  glucagon, oestradiol ,  g rowth  h o rmo n e  and  
a ldos terone  admin i s t ra t ion .  This  var ia t ion  runs  paral lel  
to the  histological  changes  in the  vo lume and  s t ruc tu re  
of the  adrena l  medulla.  

Rdsumd. La var ia t ion  du t a u x  des ca t6cholamines  
(adr6naline e t  noradr6nal ine)  e t  les modif ica t ions  his to-  
logiques on t  6t6 6tudi6s apr6s admin i s t r a t i on  d 'a ldo-  
st6rone, de glucagon et  d ' h o r m o n e  de croissance sur  
l 'hyperp las ie  m6dul lo-chromaff ine  provoqu6e chez des 
cobayes  par  l '0estradiol. 
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A s s o c i a t i o n  of H u m a n  Sate l l i t ed  C h r o m o s o m e s  

The abi l i ty  for h u m a n  satel l i ted chromosomes  to lie in 
close p rox imi ty  to one ano the r  a t  ine taphase  has been ob- 
served by  HARNDEN 1. SHAW 2 fu r the r  repor ted  his obser- 
va t ions  in which chromosome No. 1 (Denver  System) also 
formed a close associat ion wi th  the  satel l i ted chromo-  
somes.  FERGUSON-SMITH and HANDMAKER a defined this  
phenomenon ,  and la ter  (1963) 4 showed the  d is t r ibu t ion  
be tween  these ch romosomes  to be non- random,  wi th  a 
h igh f requency of associat ions be tween  the  shor t  a rms of 
the  satel l i ted chromosomes  and specific regions of non-  
satel l i ted chromosomes.  MERRINGTON and  PENROSE 5, by 
s ta t i s t ica l ly  analysing 62 cells, showed t h a t  the  acrocen- 
t r ic  chromosomes  {which are usual ly satell i ted) t end  to 
lie closer toge ther  t h a n  would be expec ted  if the  chromo-  
somes were r andom ly  a r ranged  at  me taphase .  FROLAND 6, 
in a s t u d y  of 6458 cells, observed t h a t  the  mean  associa- 
t ion  per  cell was 1.32 and  t h a t  there  was no difference 
be tw een  the  age, sex, or ka ryo type  of the  subjects .  
REITALU 7, in a more  detai led s tudy ,  showed t h a t  (a) only  
6 satel l i ted chromosomes  out  of the  normal  10 took act ive 
p a r t  in satell i te associations,  (b) the  chromosomes  which 
exhib i ted  this p h e n o m e n o n  were non-homologous  chromo-  
somes,  and (c) the  associat ion f r equency  in the  large and 
small  acrocentr ic  groups was the  same. 

Following this  obse rva t i on  of REITALU, the  p resen t  
s t u d y  was unde r t aken  to ascer ta in  (1) whe the r  or not  
all tell acroeentr ic  chromosomes  took p a r t  in associations,  
(2) whe the r  or no t  homologous  ch romosomes  took p a r t  in 
the  association, and  (3) to  calculate  the  f requency wi th  
which individual  and homologous  chromosomes  took par t  
(if indeed they  did) in satell i te associat ion.  

The cri terion used for the  def ini t ion of satell i te associa- 
t ion is the  same as t h a t  descr ibed by  FERGUSON SMITH 
and HANDMAKER a. 

Materials and methods. For  th is  s tudy,  d a t a  were ob- 
t a ined  from a to ta l  of 300 cells which were ka ryo typed .  
These cells were all ob ta ined  f rom blood leucocyte  cul- 
tures  set  up by  the  me thods  descr ibed by  BISHUN et al. 8 
and ROBINSON et  al.% wi th  some minor  modif icat ions .  
The m e t a p h a s e  cells selected were the  bes t  spread,  w i th  
good morpho logy  and wi th  the  moda l  ch romosome  com- 
p l emen t  of the  pat ients .  These were the  cells usual ly 

Table I. Frequencies of different chromosomes 

Single chromosomes 

Chromosome No. 13 14 15 21 22 
Frequencies (%) 1.1.2 10.9 11.2 14.7 9.6 

Homologous chromosomes 

Frequencies (%) 6.02 8.9 5.7 15.8 6.3 
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