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cence t echn ique  4 was applied,  using as t he  first  layer  an 
an t i se rum agains t  purif ied porcine ACTH (whole molecule) 
and  as the  second layer  f luorescein-labelled goat  ant i -  
r abb i t  IgG globulin. 

Results. The p i tu i t a ry  glands f rom normal ,  un in jec ted  
birds,  freeze-dried b u t  un t r ea t ed  wi th  fo rma ldehyde  
vapour ,  showed no fluorescence, Control  glands freeze- 
dr ied and  t r ea t ed  wi th  the  vapour  showed min imal  fluo- 
rescence in the  cephalic lobe and none in t he  caudai  lobe. 
The spect ra l  character is t ics  of this  f luorescence could no t  
be de te rmined .  

In  glands f rom the  in jec ted  series of birds,  t r ea t ed  by  
the  F I F  procedure,  a greenish-yel low fluorescence was 
observed in a var iable  propor t ion ,  e s t ima ted  as abou t  one 
th i rd ,  of the  ceils in the  cephal ic  lobe (Figure a). This 
f luorescence exh ib i t ed  the  correct  spect ra l  character is t ics  
for dopamine  (excitat ion m a x i m u m  410-420 nm, emis- 
sion m a x i m u m  480-485 nm). 

Slides t r ea ted  for the  second t ime,  w i th  an t i -ACTH 
serum, showed a character is t ic  f luorescence in cells 
located in the  cephalic lobe and it was possible to f ind 
correspondence  be tween  ceils showing F I F  (Figure a) 
and  those  wi th  specific pep t ide  immunof luorescence  
(Figure b). 

Discussion. In  the i r  s tudies  on mouse  p i tu i t a ry  g land 
TAKOR TAKOR and  PEARSE 1 found direct  cor respondence  
be tween  cells responsible  for L-DOPA up take  and cells 
wi th  immunof luorescence  for ACTH and g rowth  hormone .  
In  th is  repor t  we d e m o n s t r a t e  t h a t  in chick and quail  
embryon ic  p i tu i t a ry  cells react ing posi t ively  wi th  an 
imm une  serum prepared  agains t  the  whole ACTH 
molecule are responsible  for L-DOPA up take  and decar- 
boxyla t ion .  Thus  the  cor t ico t rophs  of avian  adenohypo-  
physis  are to be regarded as A P U D  cells. On the  o ther  

hand ,  as shown by  FERRAND, MIEGEVILLE and  LE 
DOUARIN 5 all the  cells of chick and  quail  p i tu i ta ry ,  wi th  
formol  induced  fluorescence af ter  L-DOPA inject ion,  are 
also PAS-pos i t ive .  Thus, as observed  in various species of 
mammal ,  ACTH cells of embryon ic  or young  quail  and  
chick are charac te r ized  by  P A S  posi t ive  react ion.  The 
same obse rva t ion  was previously  made  by  DvBolS 6 in 
the  hen p i tu i t a ry  gland. 

Summary. L-DOPA is t aken  up and  deca rboxy la t ed  by  
cells in t he  avian  adenohypophys i s ,  which  are s i tua ted  
largely in the  cephal ic  lobe. These A P U D  cells have  been 
shown by  sequent ia l  fo rmaldehyde- induced  and  i mmuno-  
f luorescence to be cor t ico t rophs  and the  re la t ionship  be- 
tween  the  two procedures  has been found to have  a recip- 
rocal qual i ty .  
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Effect  of I n s u l i n  on  the  G l u c o s e  U p t a k e  of  P r o t o z o a  

Pro tozoa  do no t  no rma l ly  possess a ho rmona l  regula t ing 
mechanism,  bu t  t h e y  have  been  shown to  conta in  cer ta in  
hormone- l ike  substances ,  e.g. Tetrahymena pyri/ormis 
was shown to con ta in  adrenal ine  and sero tonin l .  I t  was 
also shown exper imenta l ly  t h a t  unicellular  organisms 
are able to react  to ho rmones  of h igher  animals.  BLUM2 
repor ted  t h a t  t r i iodo thyron ine  has an influence on 
Tetrahymena and  o thers  ~ found t h a t  its receptors  re- 
spond select ively to  the  various iodine-conta in ing hor-  
mones.  H i s t amine  and serotonin  enhance  the  phagocy t i c  
ac t iv i ty  of Tetrahymena 4 in the  same manne r  as in cells of 

h i g h e r  animals.  In  addi t ion  Tetrahymena is able to 
dis t inguish be tween  serotonin  and  the  chemical ly  re la ted  
p lan t  hormone,  indole acetic  acid 4. All ho rmones  t e s t ed  
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Effect of insulin on glucose intake by Tetrahymena pyriJormis. 
C1, glucose control; C2, glucose + insulin control; Ca, glucose + 
Tetrahymena control. 

up to now for a possible influence on Tetrahymena were 
simple amino  acid der ivat ives ,  and a l though  the  presence 
of receptors  was shown in cer ta in  cells no t  normal ly  
re la ted  to ho rmona l  act ivi ty ,  it  seemed wor thwhi le  to 
inves t iga te  the  effect  of cer ta in  ho rmones  which  occur 
exclusively in h igher  animals.  

Two-day  cul tures  of Tetrahymena pyri/ormis GL were 
used in s t a t i ona ry  phase  a t  25~ The m e d i u m  was 1% 
B a c t o t r y p t o n  (Difco) con ta in ing  0.05% yeas t  ex t rac t .  
24 h before the  s t a r t  of the  exper iments ,  the  Tetrahymenae 
were cent r i fuged at  500 rpm,  t hen  separa ted  f rom the  
med i u m and subsequen t ly  kep t  in LOSINA-LosINSKY'S 
solut ion 5. Af te r  24-h s ta rva t ion ,  glucose (concent ra t ion  
range:  12.5-100 mg/100 ml) and bovine insulin (concentra-  
t ion range:  2 X 1 0 - 1 - 2 X 1 0  -s mg /ml ;  1 m g =  17 IU) 
were added  to the  cul ture tubes  a t  t imes  rang ing  f rom 
10 min to 24 h a t  25~ to  find the  op t imal  t ime and  con- 
cent ra t ion .  E a c h  cul ture tube  conta ined  3,000 cells per  
ml. Control  series were set  up wi th  glucose alone, glucose 
+ insulin and  glucose + Tetrahymena. 10 min  la ter  the  
p ro tozoa  were p rec ip i ta ted  wi th  0.3 N t r ichloroacet ic  
acid, the  cul tures  were cent r i fuged at  3000 r p m  for 10 
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min ,  a n d  glucose c o n c e n t r a t i o n  was d e t e r m i n e d  in t he  
s u p e r n a t a n t  b y  t he  o- toluidine  p h o t o m e t r i c  t e c h n i q u e  
( B o e h r i n g e r - M a n n h e i m  G m b H ,  B l u t z u c k e r  Fa rb te s t ) .  
U n d e r  t he  g iven  cond i t ions  of expe r imen t ,  add i t i on  of 
50 mg/100  ml  f ina l  glucose c o n c e n t r a t i o n  a t  10 m i n  
p r o v e d  to  be  op t ima l .  10 rep l ica  e x p e r i m e n t s  u n d e r  such  
cond i t ions  h a d  unequ i voca l  results .  

The  resu l t s  are  s h o w n  in t h e  Figure.  I t  can  be  seen 
f rom t h e  curve  t h a t  t he  glucose in t ake  of t he  unice l lu la r  
o rgan i sms  was m a r k e d l y  increased  b y  t he  presence  of 
insul in.  The  decrease  of glucose c o n t e n t  in  t he  m e d i u m  
reached  20% a t  a c o n c e n t r a t i o n  of 2 • 10 -2 m g / m l  a n d  
a l m o s t  as m u c h  a t  2 • 10 -3 mg/ml .  A t  t he  s u b s e q u e n t  
lower concen t r a t i ons ,  t he  cu rve  began  to  ascend slowly, 
u n t i l  r each ing  t h e  con t ro l  level  a t  2 • 10-L The  glucose 
c o n s u m p t i o n  of t he  unice l lu la r  o rgan i sms  differed signifi- 
c a n t l y  (0.1 > p > 0.05) b e t w e e n  the  insu l in  concen t r a t i ons  
2 •  - 2 a n d  2• -4. 

The  effect  of insul in  on  Tetrahymena was fo rmer ly  
s tud ied  b y  HILL 6 and  WAITHE ~ w i t h  nega t i ve  results ,  to  
wh ich  HILL 6 refer red  in his  book  as u n p u b l i s h e d  da ta ,  so 
t h a t  no  e x p l a n a t i o n  of t he  fai lure is possible .  WAITHE 7 
used  too  h igh  concen t r a t i ons  of i n su l in  for a too  long 
r eac t ion  t ime ;  we d id  no t  f ind  a n y  effect  ourselves  u n d e r  
such  condi t ions .  T he  p r e s en t  resul t s  how eve r  u n e q u i v -  
ocal ly show t h e  inf luence of insul in  on  Tetrahymena, 
which  accords  well  w i t h  our  p rev ious  obs e r va t i on  3, 4 t h a t  
P r o t o z o a  are respons ive  to  ce r t a in  h o r m o n e s  of h ighe r  
animals .  The  p h e n o m e n o n  c a n n o t  be exp la ined  unless  i t  is 
p o s t u l a t e d  t h a t  insul in  recep tors  are p r e s en t  in  Tetra- 
hymena. This  does no t  seem possible  unless  t he  r ecep to r  

cor responds  w i t h  a g iven  p a t t e r n  of cell m e m b r a n e  wh ich  
is a l r eady  p r e sen t  a t  t h e  lowest  levels of phylogenesis ,  
viz. also in ceils n o t  n o r m a l l y  r e l a t ed  to  h o r m o n a l  a c t i v i t y  s. 
The  s t r u c t u r e  a n d  func t i on  of t he  m e m b r a n e  p a t t e r n  are 
n a t u r a l l y  n o t  r ega rded  as, or referred to  as, a r ecep to r  
u n t i l  a n  i n t e r a c t i o n  w i t h  a g iven  h o r m o n e  t akes  place. 
Th i s  seemed to  be  t r ue  a b  ovo  for a n i m o  acid t y p e  hor-  
mones ,  w i t h  t he  r e s e r v a t i o n  t h a t  such  hormones ,  be ing  
genera l ly  p r e sen t  in l iv ing biengs,  could as well  occur  in 
unice l lu lar  o rgan i sms  or t h e i r  su r roundings .  The  response  
of Tetrahymena to  insul in ,  a po lypep t ide  h o r m o n e  
occur r ing  exclus ive ly  in h ighe r  animals ,  is unequ ivoca l ly  
in  f a v o u r  of t he  above  hypothes i s .  

Summary. In su l in  s t imu la t e s  t he  glucose u p t a k e  of 
Tetrahymena pyri/ormis. This  shows t he  presence  of 
insu l in  recep tors  in Tetrahymena, c o n s e q u e n t l y  recep tors  
m a y  be  p re sen t  in  a level  of phylogenesis ,  where  t h e  
n a t u r a l  c o n t a c t  b e t w e e n  t h e  g iven  h o r m o n e  a n d  t he  cell 
is unneces sa ry  a n d  impossible .  
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Effects of Hypophysectomy,  Bilateral Adrenalectomy and Hormone Replacement 
Therapy upon Organ Monoamine Oxidase Activity 

The  in v ivo  a c t i v i t y  of m o n o a m i n e  oxidase  (MAO) 
resu l t s  f rom a de l ica te ly  b a l a n c e d  i n p u t  of a v a r i e t y  of 
phys io logica l  s t imul i ,  inc lud ing  h o r m o n a l  secret ions  1-4. 

R a t  h e a r t  MAO has  been  r epo r t ed  to  decrease  a f te r  
h y p o p h y s e c t o m y  (HX)~, b u t  no  change  was found  b y  
LANDSBERG and  AXELROD 6. A dr ena l  e n z y m e  a c t i v i t y  has  
been  found  to decl ine ~, 8. T he  in s i tu  r e m o v a l  of p i t u i t a r y  
func t i on  in t he  r a b b i t  fe tus  b y  d e c a p i t a t i o n  increased 
MAO a c t i v i t y  in  severa l  t issues,  inc lud ing  t he  a d r e n a P .  
The  a u t h o r s  sugges ted  t h a t  these  increases  m i g h t  be  
r e l a t ed  to  t he  ensu ing  lack  of glucocort icoids,  since 
b i l a t e ra l  a d r e n a l e c t o m y  (AX) enhances  MAO a c t i v i t y  9-n.  
However ,  f u r t h e r  s tudies  seem per t inen t ,  since on togene t i c  
d e v e l o p m e n t  affects  MAO ~2 and  decap i t a t i on  is a 
t r a u m a t i c  procedure .  

I n  t h e  p r e sen t  s tudy ,  t he  effects of H X  and  A X  on 
o rgan  MAO are compared ,  a n d  the  effects of r e p l a c e m e n t  
doses of ad renoco r t i co t rop i c  h o r m o n e  (ACTH) in H X  
ra t s  a n d  d e x a m e t h a s o n e  in A X  ra t s  were de t e rmined .  

Materials and methods. Male a lb ino  Sprague -Dawley  
ra ts ,  we igh ing  b e t w e e n  160 a n d  200 g were used. AX,  
b i l a t e ra l  ad r ena l  d e m e d u l l a t i o n  ~ and  s h a m - o p e r a t i o n s  
were car r ied  ou t  u n d e r  p e n t o b a r b i t a l  anes thes ia .  The  
an ima l s  were g iven  0.9% W / V  NaC1 to d r i n k  a n d  were 
sacr i f iced 10 days  a f te r  surgery.  R a t s  were checked  v isual -  
ly  for r e m a i n i n g  ad rena l  or m e d u l l a r y  t issue. Some 
an ima l s  rece ived  d e x a m e t h a s o n e  sod ium p h o s p h a t e  
(Decadron,  Merck  S h a r p  a n d  Dohme,  2 • 30 ~g/rat/day, 
i.p.) for 10 days.  

H X  a n d  s h a m - o p e r a t e d  r a t s  were o b t a i n e d  f rom Zivic 
Miller Labora to r ies ,  Inc. ,  P i t t s b u r g h ,  Pennsy lvan i a .  The  

an ima l s  were k e p t  a t  26-27 ~ on  a n o r m a l  l a b o r a t o r y  d ie t  
plus  pears  a n d  were g iven  w a t e r  c o n t a i n i n g  0.9% W / V  
NaC1 and  5% W / V  sucrose. The  r a t s  were sacrif iced 10 
days  a f t e r  surgery.  Since H X  r e t a rd s  growth,  t he  s h a m -  
ope ra t ed  r a t s  cons is ted  of 2 groups.  G r o u p  I was of equi-  
v a l e n t  age to  t he  H X  rats ,  whereas  t he  g roup  I I  was  
younger ,  so as to  be  of a n  e q u i v a l e n t  m e a n  we igh t  to  t he  
H X  ra t s  a t  sacrifice t ime.  I n  some exper iments ,  pur i f ied  
A C T H  in ge la t in  (Cor t rophin  Gel, Organon)  was admin i -  
s t e red  (4 u n i t s / r a t / d a y ,  s.c.) for 10 days .  The  a d e q u a c y  
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