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Enhancement of Tumor Development in Physically-Stressed Mice Inoculated 
with an Oncogenic Virus 

I n  t h e  c o u r s e  of  e x p e r i m e n t s  w h e r e  m i c e  w e r e  s u b j  e c t e d  
t o  a p r o c e d u r e  o f  p a r t i a l  b o d y - c a s t i n g ,  i t  w a s  o b s e r v e d  
t h a t  s u c h  t r e a t m e n t  r e s u l t e d  in  a d e c r e a s e  in  t h e  s ize  o f  
t h e  t h y m u s  g l a n d s  a n d  s p l e e n  a n d  a m o d e r a t e  i n c r e a s e  
in  t h e  s ize  o f  t h e  a d r e n a l  g l a n d s .  T h e  m i c e  f i t  a d e s c r i p t i o n  
o f  a n i m a l s  s u b j  e c t e d  t o  a m o d e r a t e  s t r e s s  1, 2. T h e  s y s t e m i c  
a c t i o n s  of  s o m e  a d r e n a l  s t e r o i d s  l i b e r a t e d  d u r i n g  a p h a s e  
o f  s t r e s s  r e a c t i o n s  a r e  k n o w n  to  i n h i b i t  s o m e  c e l l - m e d i a t e d  
i m m u n e  r e a c t i o n s  s. I n  p a r t i c u l a r ,  m i c e  h a v e  b e e n  
r e n d e r e d  i m m u n o l o g i c a l l y  i n c o m p e t e n t  t o w a r d  o n c o g e n i c  
v i r u s e s  i n c l u d i n g  t h e  M o l o n e y  S a r c o m a  v i r u s ,  a s  a r e s u l t  
of  c o r t i s o n e  a d m i n i s t r a t i o n  4-8. I t  w a s  of  i n t e r e s t ,  t h e r e -  
fore,  to  e x a m i n e  t h e  i n f l u e n c e  of  p a r t i a l  b o d y - c a s t i n g  o n  
t h e  s u s c e p t i b i l i t y  of  i m m u n o l o g i c a l l y  c o m p e t e n t  m i c e  t o  
a n  o n c o g e n i c  v i r u s ,  s i n c e  t h e  c a s t i n g  p r o c e d u r e  a p p e a r e d  
to  i n d u c e  a s y s t e m i c  s t r e s s  r e a c t i o n .  

Mater ia ls  and methods. T h e  m i c e  u s e d  in  t h e  ex -  
p e r i m e n t  w e r e  8 - w e e k - o l d  m a l e s  of  t h e  C B A / J  s t r a i n  
w h i c h  h a d  b e e n  a c c l i m a t e d  to  t h e i r  h o u s i n g  for  1 w e e k  
p r i o r  to  t h e  o n s e t  of  t h e  e x p e r i m e n t .  T h e  m i c e  we re  

Table I. Incidence of tumor 

No. of mice Inoculum Days Post Inoculation 

5 7 11 23 30 

Control 8 1 • 10 -I 0 3 8 
Casted 8 2 8 

Control 8 1 • 10 e 0 0 1 4 4 
Casted 8 0 0 4 8 

Control 8 1 • 10 -a 0 0 2 4 4 
Casted 8 0 0 3 7 7 

Control 8 1 • 10 4 0 0 0 0 0 
Casted 8 0 0 0 2 3 

The values shown are the number  of animals in each group which had 
shown palpable tumors by the stated post-inoculation date. Tumors 
appeared earliest in mice receiving the highest concentration of virus 
and subjected to stress. 

Table II. Mean tumor score at various times after initial detection of 
tumor 

Inoculum Days after initial detection of 
tumor 

3 5 10 

Control 1 • 10 -1 1.7 0.8 0 
Casted 2.6 3.6 2.0 

Control 1 X 10 _3 t.5 1.5 0 
Casted 2.0 2.3 1.9 

Control 1 • 10 -3 1.1 0.8 0 
Casted 2.0 ] .0 0.4 

Control 1 • 10 -4 No tumor developed during this 
period 

Casted 1.2 0.8 0.5 

The max imum score of casted animals is greater than that  of control 
mice. In casted mice the tumor is growing at a time when regression is 
occurring in control animals. The tumors were graded on a scale of 
1-4 as used by BLUMENSHEIN and MOLOIqEY 9. 

h o u s e d  4 p e r  c a g e  to  a v o i d  a p o s s i b l e  s t r e s s  e f f ec t  of  
c r o w d i n g .  T h e r e  we re  2 c a g e s  fo r  e a c h  e x p e r i m e n t a l  
g r o u p .  8 g r o u p s  of  m i c e  w e r e  e s t a b l i s h e d .  4 o f  t h e  g r o u p s  
( e x p e r i m e n t a l s )  w e r e  s u b j e c t e d  t o  p a r t i a l  b o d y c a s t i n g  
a n d  r e m a i n e d  c a s t e d  d u r i n g  t h e  e n t i r e  e x p e r i m e n t .  T h e  
c a s t s  w e r e  s n u g - f i t t i n g  c i r c u m f e r e n t i a l  p l a s t e r  of  P a r i s  
c a s t s  c o v e r i n g  t h e  c h e s t  a n d  u p p e r  a b d o m e n  of  t h e  m i c e  7. 
3 d a y s  a f t e r  t h e  e x p e r i m e n t a l  m i c e  we re  c a s t e d ,  a l l  
a n i m a l s ,  e x p e r i m e n t a l  a n d  c o n t r o l  (no t  c a s t ed ) ,  we re  
i n o c u l a t e d  w i t h  m u r i n e  s a r c o m a  v i r u s  (MoLoNEY, L o t  
No .  206), w h i c h  w a s  a g i f t  t o  o n e  of  u s  (M.Z.) f r o m  Dr .  
J .  B.  MOLONEY of  t h e  N a t i o n a l  C a n c e r  I n s t i t u t e ,  N a t i o n a l  
I n s t i t u t e s  o f  H e a l t h ,  B e t h e s d a ,  M a r y l a n d .  4 c o n c e n t r a -  
t i o n s  of  t h e  v i r u s  we re  u s e d ,  1 • 10 -1, 1 x 10 -2, 1 x 10 -3, 
a n d  1 x 10 -4, b a s e d  u p o n  d i l u t i o n  of  t h e  o r i g i n a l  m a t e r i a l  
w i t h  a p h o s p h a t e - s a l i n e  b u f f e r  s. A l l  a n i m a l s  w e r e  
i n o c u l a t e d  w i t h  0.1 m l  i .m.  as  d e s c r i b e d  b y  BLUMENSHEI~r 
a n d  MOLONEY a n d  t h e  a n i m a l s  w e r e  e v a l u a t e d  d a i l y  b y  
t h e  c r i t e r i a  u s e d  b y  t h e s e  w o r k e r s  9. 

T o  s t u d y  t h e  i n f l u e n c e  o f  c a r r y i n g  t h e  c a s t  o n  t h e  
t h y m u s  g l a n d s  of  t h e  m i c e  b o t h  h i s t o t o g i c  a n d  c h e m i c a l  
a n a l y s e s  we re  p e r f o r m e d .  F o r  t h e  h i s t o l o g i c  e x a m i n a t i o n ,  
5 m i c e  o f  t h e  s a m e  b r eed ,  s e x  a n d  p r i o r  h i s t o r y  a s  t h o s e  
u s e d  i n  e x p e r i m e n t  1 we re  s u b j e c t e d  t o  p a r t i a l  b o d y  
c a s t i n g  a n d  w e r e  h o u s e d  in  one  cage .  A s e c o n d  g r o u p  of  
5 m i c e  w a s  s u b j e c t e d  t o  t h e  s a m e  d e g r e e  o f  a n e s t h e s i a  a n d  
h a n d l i n g  as  w e r e  t h e  e x p e r i m e n t a l  m ice .  A f t e r  3 d a y s  a l l  
o f  t h e  m i c e  we re  k i l l ed  a n d  t h e i r  t h y m u s  g l a n d s  w e r e  
p l a c e d  in  1 0 %  b u f f e r e d  f o r m a l i n .  H e m a t o x y l i n - e o s i n  
s t a i n e d  s e c t i o n s  w e r e  t h e n  p r e p a r e d .  

T h e  c h e m i c a l  c o m p o s i t i o n  of  t h e  t h y m u s  g l a n d  w a s  
d e t e r m i n e d  o n  e a c h  of  t e n  m i c e  ( s t r e s s e d  for  3 d a y s )  a n d  
o n  e a c h  of  10 c o n t r o l  m ice .  T h e  g l a n d s  f r o m  e a c h  m o u s e  
we re  h o m o g e n i z e d  i n  2 m l  of  0 . 9 %  NaC1. 0.5 m l  of  t h e  
h o m o g e n a t e  w a s  t h e n  a n a l y z e d  for  p r o t e i n  b y  t h e  m e t h -  
od  of  LOWRY e t  a1.1~ A 1 m l  a l i q u o t  w a s  t h e n  t r e a t e d  
w i t h  2.5 m l  of  co ld  1 0 %  t r i c h l o r o a c e t i c  a c i d  (TCA) .  T h e  
m i x t u r e  w a s  s h a k e n  a n d  c e n t r i f u g e d .  T h e  s u p e r n a t a n t  
f lu id  w a s  d i s c a r d e d  a n d  t h e  p r e c i p i t a t e  w a s  w a s h e d  w i t h  
t w o  2.5 m l  p o r t i o n s  of  co ld  T C A .  T h e  p r e c i p i t a t e  w a s  
m i x e d  w i t h  5 m l  of  5 %  T C A  a n d  t h e  m i x t u r e  w a s  h e a t e d  
for  30 r a i n  in  a b o i l i n g  w a t e r  b a t h .  T h e  s o l u t i o n  w a s  
coo l ed  a n d  c e n t r i f u g e d .  1 m l  a l i q u o t s  w e r e  u s e d  for  t h e  
a n a l y s i s  of  D N A  b y - t h e  m e t h o d  of  BURTON n a n d  for  t h e  
a n a l y s i s  o f  R N A  b y  t h e  m e t h o d  of  MEJBAUM 12. 

Results  and  discussion. T h e  d a t a  ( T a b l e  I) d e m o n s t r a t e  
t h a t  m i c e  w e a r i n g  t h e  c a s t  h a v e  a h i g h e r  i n c i d e n c e  of  
t u m o r  t h a n  do  c o n t r o l  m i c e .  T h i s  w a s  t r u e  for  a n i m a l s  in  

1 H. SELYE, J. exp. Path. 17, 234 (1936). 
2 H. SELYE, Nature, Lond. 138, 32 (1936). 

J. SEIFTER, W. E. EHRICH, A. J. BEGANY and G. H. WARREN Proe. 
Soe. exp. BioI. Med. 75, 33 (1950). 
D. A. SHACHAT, A. FEFER and J. B. MOLONEY, Cancer Res. 28, 517 
(1968). 

5 j .  E. HOTGHIN and M. CINITS, Can. J. Microbiol. 4, 149 (1958). 
6 iV[. ZISBLATT and F. LILLY, Proc. Soc. exp. Biol. Med. 741, 1036 

(1972). 
7 R. ]~. BILLINGHAM and P. B. MEDAWAR, J. exp. Biol. 28, 385 (1951). 
s M. A. HARDY, M. ZISBLATT, N. LEVINE, A. L. GOLDSTEIN, F. LILLY 

and A. WHITE, Transplantation Proc. 3, 926 (1971). 
9 G. R. BLUMENSHEIN and J. B. !VfOLONEY, J. natn. Cancer Inst. 42, 

123 (1969). 
10 O. H. LOWRY, N. J. ROSENBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 
i1 K. BURTON, Biochem. J. 62, 315 (1956). 
12 W. MEJBAUM, J. phys. Chem., I thaca 258, 117 (1939). 
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Table III.  Regression of tumors 

Specialia EXPERIENTIA 29/11 

Inoculum No, of mice No. of mice 
with tumors 

No. of tumors 
regressed in 30 days 

Time required for regression 
of tumors (days) 

No. of mice 
with tumors 
after 30 days 

Control 1 x 10 -1 8 8 8 
Casted 8 8 4 

Control 1 • 10 -~" 8 4 3 
Casted 8 8 5 

Control 1 • 10 -a 8 4 3 
Casted 8 8 7 6 

Control 1 • 10 -~ 8 0 0 
Casted 8 4 4 

Totals : 
Control 32 16 14 
Casted 32 27 19 

6 
I0 

i0 
II 

5 
9 

11 

6 
i0 

Tumors failed to regress in stressed animals as rapidly as in non-stressed mice. 

all g r o u p s  e x c e p t  t h o s e  rece iv ing  t h e  m o s t  c o n c e n t r a t e d  
(1 • 10 -1) i n o c u l u m .  I n  t h e s e  a n i m a l s  t he  f r e q u e n c y  of t h e  
t u m o r  in con t ro l  mice  w a s  100%.  T h e  effect  of c a s t i ng  in 
inc reas ing  t u m o r  inc idence  is m o s t  c lear ly  seen in a n i m a l s  
rece iv ing  t h e  lowes t  dosage  of v i rus .  

A t  a 1 • 10 -~ dose  of i n o c u l u m ,  n o n e  of t h e  c o n t r o l  
mice  deve loped  t u m o r s ,  wh i l e  3 of 8 of  t h e  cas t ed  mice  
did. A t  1 •  -* dosage  of v i rus ,  4/8 Control  mice  de- 
ve loped  t u m o r s  as c o m p a r e d  to  7/8 in t h e  e x p e r i m e n t a l  
g roup .  At  1 • 10 .2 dosage,  4/8 con t ro l s  d e v e l o p e d  t u m o r s  

c o m p a r e d  t o  8/8 in t h e  g r o u p  s u b j e c t e d  to  cas t ing .  These  
r e su l t s  a re  s im i l a r  to  t h o s e  seen in mice  i n o c u l a t e d  w i t h  
M S V  a n d  s u b j e c t e d  to  i m m u n o s u p p r e s s i o n  b y  co r t i sone  s 
or  a n t i - l y m p h o c y t i c  s e r u m  s . 

T h e  l a t e n c y  pe r i od  ( t ime  r e q u i r e d  for  t h e  d e v e l o p m e n t  
of a p a l p a b l e  t u m o r )  w a s  d o s e - d e p e n d e n t  in b o t h  t h e  
e x p e r i m e n t a l  a n d  con t ro l  g r o u p s ;  fo r  a n y  g iven  concen-  
t r a t i o n  of v i r a i  i n o c u l u m ,  the  l a t e n c y  pe r i od  in c a s t ed  
a n i m a l s  w a s  dec reased  c o m p a r e d  to  t h e  con t ro l s .  T h u s  
b y  d a y  7, all ca s t ed  a n i m a l s  r ece iv ing  t h e  h i g h e s t  v i ra l  

Fig. 1. a) Low power magnification of the thymus gland of a normal mouse stained with hematoxylineosin. Cortical areas are darkly stained. 
The medulla is composed of discrete zones of lightly stained areas, b) Identical magnification of a section of the thymus gland from a 
mouse stressed by casting for 3 days. The glands are obviously smaller and there is a distortion of the uormal architectural pattern. The 
medulla appears diffuse due to the loss of cortical zones between the medullary patches. 
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Fig. 2. a) High power magnification of a thymus section from a normal thymus gland showing the normal architecturaI pattern of cortex of the 
thymus, b) Similar magnification of the thymus fl'om a stressed mouse. The architecture is distorted by the presence of numerous histioeytes. 

inoculum had  deve loped  t umor s  while 3/8 of the  controls  
had  tumors .  None  of those  receiving lower viral  inochta 
had  t um or s  at  t h a t  t ime.  

The m a x i m u m  t u m o r  size deve lped  (score) was grea ter  
in the  cas ted  mice t h a n  in the  control  an imals  (Table II).  
The m a x i m u m  t u m o r  size (3.6) was found in mice 
inocula ted  wi th  the  h ighes t  concen t ra t ion  of virus and 
sub jec ted  to cast ing.  This score was twice  t h a t  of the  
control  noncas ted  mice. Similar ly  a t  viral  doses of 1 X 10 -a 
t u m o r  Score of the  cas ted mice was 2.0 compared  to 1.1 
for the  contro l  group. Al though  the  m a x i m a l  t u m o r  
score was smal ler  in control  mice as compared  to  the  
cas ted mice, it  was achieved rapidly,  once a de tec tab le  
t u m o r  had  appeared.  

Fig. 3. Section of a thymus gland from a stressed mouse showing the 
margin between the medulla and cortical region. The area in the lower 
center is composed of aggregates of epithelioid elements concen- 
trically arranged about what appears to be a Hassal body. 

Tumor  regression was more  rap id  and comple te  in 
contro l  mice  as conpared  to cas ted mice (Table I I I ) .  
Regress ion was poores t  in cas ted  mice inocula ted  wi th  
the  h ighes t  concen t ra t ions  of the  virus.  Thus  7/15 of 
these  mice were t u m o r  bear ing  af ter  30 days,  while  1/12 
of the  controls  receiving the  same inocula had  tumors  a t  
t h a t  t ime.  Tumor  regression is c o m m o n  in mice of th is  
age and  s t ra in  and failure to  ob ta in  regression in cas ted  
mice m a y  be considered to  resul t  f rom an immunodepres -  
sion associa ted wi th  stress.  Rep ea t  expe r imen t s  using 
more  mice of the  same age, s t ra in  and  sex have  yie lded 
s imilar  results,  ind ica t ing  t h a t  the  expe r imen t  is re- 
woduc ib le .  

The influence of s tress on the  course of t u m o r  develop-  
m e n t  was in t e rp re t ed  as being re la ted  to t h y m i c  involu- 
t ion,  associa ted wi th  stress.  We  have  ex ami n ed  tile 
inf luence of par t i a l  b o @ - c a s t i n g  as a s lress on the  
chemical  compos i t ion  of the  mouse t h y m u s  glands in an 
effort  to  de te rmine  if s tress results  in a preferent ia l  loss 
of cells or p ro te in  of these  glands. CBA/J  mice similar  to  
those  used in the  t u m o r  s tudies  were d iv ided  into 2 groups.  
1 group was sub jec ted  to  cast ing,  the  o the r  served as a 
control  group. Af ter  3 days  the  mice were killed and the i r  
t h y m u s  glands  were ana lyzed  (Table IV) and  t h y m u s  
t issue was t a k e n  for histologic examina t ion .  

The da t a  show t h a t  w i th  the  stress used the  t h y m u s  
weight  decreased 44%. This  was due main ly  to  the  loss of 
cort ical  cells as shown by  a 51% loss in D N A  co n t en t  
of the  g land and  a 52% loss in its RNA.  P ro t e in  loss was  
40% ind ica t ing  e i ther  a lesser loss of t h y mi c  secre ted  
pro te ins  such as t h y m o s i n  or r ep l acemen t  of some 
cort ical  cells by  edema  fluid. The magn i tude  of t he  
changes  in t h y m i c  compos i t ion  induced  by  the  stress of 
par t ia l  b o d y  cas t ing  are s imilar  to those  t h a t  followed t h e  
admin i s t r a t i on  of 15/~g cort isone ace ta te  dai ly for 3 days.  

The microscopic  e x a m i n a t i o n  revealed  t h a t  t he  normM 
arch i t ec tu re  of • t h y m u s  gland was  a l tered  in s t ressed 
mice. There  appeared  to  be a smal ler  n u m b e r  of small  
l ymphocy te s  due to stress and a prol i fera t ion  of epi thel io id  
e lements .  Hassa l  bodies  were also involved  in ag reemen t  
w i th  earlier f indings  of SELYE la. If  s tress or cor t i sone  

13 H. SEYLE, J. elin. Endoer. 6, 117 (1946). 
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t r e a t m e n t  resu l t  in  impa i r ed  func t i on  of these  s t ruc tures ,  
t h e n  t he  endocr ine  func t i on  of t h e  t h y m u s  g l and  as well  
as i t s  role in  p r o v i d i n g  c i rcu la t ing  cells would be  d i s tu rbed .  
The  h o r m o n a l  func t ion  of t he  t h y m u s  g land  has  been  
descr ibed  b y  WroTE a n d  GOLDSTEII~ 14. The  t h y m i c  
hormone ,  t h y m o s i n ,  is t h o u g h t  to  be  p roduced  in t h e  
medul la ,  p r o b a b l y  b y  t h e  Hassa l  bodies.  

The  expe r i emen t s  p r ov i de  a w ay  of m e a s u r i n g  t he  
inf luence  of a phys ica l  s t ress  on  t h e  course of a v i r a l  
disease. The  s t ress  is no t  a n  u n u s u a l  one, no r  would  one 
h a v e  cons idered  i t  to  be  especial ly  severe.  Since t he  s t ress  

Table IV. Effect of stress on thymus 

Thymus 

Groups Body Weight DNA RNA TotM Protein 
weight (mg) ~g) ([xg) (rag) 
(g) 

is pres is te l l t  and  un i fo rm  w i t h  respec t  to  d u r a t i o n  a n d  
m a y  be  u n i f o r m l y  app l ied  to  animals ,  i t  offers a mode l  
for s t u d y i n g  agen ts  wh ich  m a y  enhance  t he  i m m u n e  
responses  in s t ressed  animals .  Such  agen t s  m a y  be useful  
in  t he  t r e a t m e n t  of acu te  or qu iescent  s tages  of v i ra l  
diseases.  

Riassunto. L 'app l i caz ione  di u n  parz ia le  bendaggio  nei  
top i  p roduce  uno  s t a t o  di  f isiologica t ens ione  ca ra t t e r i z -  
zata ,  in par te ,  da l l ' i nvo luz ione  del la  gh i ando la  del  t imo.  
Top i  s o t t o p o s t i  a u n a  t a l e  t ens ione  sono pifl susce t t ib i l i  
allo sv i luppo  dei t u m o r i  q u a n d o  vengono  inocu la t i  con  u n  
oncogenico virus .  

E. SEIFTER, G. RETTURA, M. ZISBLATT, S. M. LEVENSON 
IN]. LEVINE, A. DAVIDSON and  J, SEIFTER 15 

Department of Surgery, Room 726, Albert Einstein College 
of Medicine, 7300 Morris Park Avenue, Bronx 
(New York 70467, USA), ld May 1973. 

Stressed 18.0 20.4 450 140 3.4 

Control 18.0 36.6 914 291 5.7 

P value 1.0 0.001 0.001 0.001 0.01 

There were 10 mice per group. P value was calculated using the/-test. 
Stress produced a sharp and similar decrease in the DNA and RNA 
content of the thymus glands. 

14 A. WHITE and A. L. GOLDSTEIN, in Control Processes in Multicellular 
Organisms (Eds. G. E. W. WOLSTENHOLME and J. KNIGHT; Ciba 
Foundation Syrup.; Churchill Ltd., London 1970), p. 210. 
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College of Medicine, for interpreting the microscopic sections. Sup- 
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Uptake of Dopamine by the Neural Lobe of the Pituitary Gland During Postnatal 
Development of the Rat 

A re la t ive ly  h i g h  m o n o a m i n e  oxidase  (MAO) a c t i v i t y  
has  b e e n  obse rved  in t he  neu ra l  lobe of t he  p i t u i t a r y  
g l and  of t he  ra t ,  b o t h  in t h e  neu rosec re to ry  axons  and  
in t h e  glial  cells (p i tu icy tes) :  so far  t he  f u n c t i o n a l  sig- 
n i f icance  of th i s  o b s e r v a t i o n  is con jec tu ra l  1. E x c e p t  for 
t h e  n o r a d r e n a l i n e  c o n t a i n i n g  s y m p a t h e t i c  f ibres  inner -  
v a t i n g  t h e  b lood  vessels, t he  on ly  m o n o a m i n e - c o n t a i n i n g  
s t r u c t u r e s  in  t he  neu ra l  lobe are 1. t he  n e r v e  p lexus  
be long ing  to  t h e  t u b e r o h y p o p h y s e a l  sys tem,  which  
con t a in s  m a i n l y  dopamine~ ,  6 a n d  2. a few m a s t  ceils 
c o n t a i n i n g  se ro ton in  4. One poss ible  func t i on  of MAO 
would  be  i n a c t i v a t i o n  of m o n o a m i n e s  l i be r a t ed  f rom t h e  
nerves .  A n o t h e r  poss ib i l i ty  is t h a t  MAO would  be  needed  
to i n a c t i v a t e  m o n o a m i n e s  l i be r a t ed  f rom t he  m e d i a n  
eminence ,  f rom wh ich  m i n o r  p a r t  of t h e  p o r t a l  vessels 
en te r s  in to  t h e  neu ra l  lobe 5. I n  t h e  p o r t a l  blood, however ,  
on ly  m i n u t e l y  de tec tab ]e  a m o u n t s  of m o n o a m i n e s  h a v e  
been  found  6. 

MAO a c t i v i t y  increases  in  t h e  b r a i n  t i ssue  8-fold f rom 
the  f i rs t  p o s t n a t a l  day  to  t he  a d u l t  age v. W e  h a v e  fol- 
lowed t he  u p t a k e  of d o p a m i n e  in to  t he  n e u r a l  lobe 
d u r i n g  th i s  p o s t n a t a l  period.  

Twen ty - f i ve  female  r a t s  aged  1, 7, 14, 34 days  a n d  
over  2 m o n t h s  old r a t s  (5 in  each  age group)  were i n j ec t ed  
i.p. w i t h  d o p a m i n e  chlor ide  (Orion, Hels inki) ,  100 m g / k g  
b o d y  weight ,  i/~ h before  decap i t a t ion .  T he  p i t u i t a r y  
g lands  were processed for f o r m a l d e h y d e - i n d u c e d  fluo- 
rescence (FIF)  accord ing  to  t he  m e t h o d  descr ibed  b y  
ERXNIr s, a n d  e m b e d d e d  in E p o n  res in ;  2-5  a m  t h i c k  
sect ions  were v iewed  and  p h o t o g r a p h e d  w i t h  Lei tz  
O r t h o l u x  f luorescence microscope f i t t ed  w i t h  a n  epi- 
i l l u m i n a t o r  9 a n d  w i t h  a p p r o p r i a t e  f i l ter  combina t ions .  
S u b s e q u e n t l y  t h e  same or ser ial  sect ions  were s t a ined  

w i t h  to lu id ine  b lue  for l igh t  mic roscopy  to  i den t i fy  t h e  
f luorescen t  s t ruc tures .  Some u n s t a i n e d  sec t ions  were 
also e x a m i n e d  w i t h  dark- f ie ld  microscopy.  

Af te r  t h e  d o p a m i n e  in jec t ion ,  a s t rong,  green  F I F  
deve loped  in t h e  neu ra l  lobe of t h e  y o u n g e r  groups  of 
t he  rats .  The  s t ronges t  f luorescence was obse rved  in t he  
neu ra l  lobes of 1-day-old  ra ts .  The  i n t e n s i t y  of t he  F I F  
decreased  even ly  w i t h  t h e  age of t he  ra ts ,  A t  2 m o n t h s  of 
age, t he  d o p a m i n e  i n j ec t i on  caused  on ly  a weak,  j u s t  
de t ec t ab l e  f luorescence.  

The  F I F  of y o u n g  r a t s  was  d i s t r i b u t e d  in t he  c y t o p l a s m  
a r o u n d  t h e  nucle i  of t he  p i tu icy tes ,  in  t h e  neu rosec re to ry  
axons  a n d  in t he  processes  of t i le p i tu icy tes ,  where  i t  was  
found  to be  g ranu la r .  The  i n t e n s i t y  of t he  F I F  faded  
on ly  slowly. D u r i n g  t he  d e v e l o p m e n t  t he  n u m b e r  of t h e  
nucle i  of t h e  p i t u i cy t e s  pe r  u n i t  a rea  decreased.  No 
u p t a k e  was obse rved  in t he  cells of t h e  pa r s  i n t e r m e d i a  
and  t h e  pa r s  dis tal is ,  as also r epo r t ed  b y  DAHSTRbM a n d  
FUXE (1966) I0, w h e n  only  d o p a m i n e  was given.  Accord ing  
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