
1382 Specialia EXPERIENTIA 29111 

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 .  
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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. 
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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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Figures 1-4 are fIuorescenee microscopical views of the hypophyses of the rats after 100 mg/kg dopamine injection. NL, neural lobe; 
PI, pars intermedia; PD, pars distalis. 

Fig. 1. Neural lobe of 7-day-old rat. • 275. 

Fig. 2. Neural lobe, pars intermedia and pars distalis of 21-day-old 
rat. Note the absence of F IF  in the pars distalis. The fluorescence of 
pars intermedia is yellow and differs clearly from the FIF  of the 
neural lobe. • 275. 

Fig. 3. Neural lobe and pars intermedia of 34-day-old rat. Thin 
arrows point to the nerve fibres and thick arrows to the sympathetic 
fibres surrounding a capillary. Note the decrease of the intensity of 
F IF  in the neural lobe. • 275. 

Fig. 4. Neural lobe of 7-day-old rat  with higher magnification. Note 
the coarse granular appearance of the FIF. Arrows point to the 
nuclei, asterixes to the capillaries, x 975. 
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to them,  wi th  MAO inhib i tor  p r e t r e a t m e n t  DA caused a 
small  increase in the  n u m b e r  of f luorescent  cells also in 
these  pa r t s  of t he  p i t u i t a ry  gland. Our s tudy  of the  
neural  lobe af ter  dopamine  inject ions  combined  wi th  
var ious  drug  p r e t r e a t m e n t s  is in progress.  I t  seems t h a t  
the  up take  of dopamine  in the  neural  lobe is specific for 
the  cells and processes or iginat ing f rom the  basal  hypo-  
tha lamus .  

The decrease of the  in t ens i ty  of t he  F I F  wi th  t he  age 
of the  ra t  coincides wi th  s imul taneous  increase in the  
MAO act iv i ty .  However ,  the  decrease in the  up take  of 
dopam ine  wi th  age m a y  represen t  a change in the  
m e m b r a n e  pe rmeab i l i ty :  m a n y  embryona l  cells are 
capable  of t ak ing  up subs tances  which  t h e y  canno t  take  
up at  an adul t  age. In  the  neural  lobe, there  are no 
o rd inary  synapses  be tween  monoamine -ne rves  and  
neurosecre tory  axons  and  pi tuicytes4.  I t  is possible t h a t  
dopamine  can be t aken  up by  the  neurosecre tory  axons  

and p i tu icy te  membranes .  This would explain  t he  
universal ly  d is t r ibuted  f luorescence af ter  dopamine  
injection.  

Zusammen/ass*tng. Die A u fn ah me  von  in j iz ie r tem 
D o p ami n  wurde  mi t  HiKe der F luorescenzmikroskopie  
in der  neurosecre tor ischen Axone  und  ill den P i t u i zy t en  
des H y p o p h y s e n h i n t e r l a p p e n s  der  R a t t e  nachgewiesen.  
Die I n t e n s i t g t  der  Fluorescenz n a h m  w/ihrend der  pos t -  
na ta l i schen  En twick lung  ab. M6gliche Erkl~trungen tiber 
diese Ersche inung  wurden  diskut ier t .  
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Intrapulmonary Neuro-Epithelial Bodies: Hypoxia-Sensitive Neuro(Chemo-)Receptors 

The possibi l i ty  t h a t  i n t r apu lmona ry  air chemoreceptors ,  
in addi t ion  to the  well es tabl ished cent ra l  and  per iphera l  
chemoreceptors ,  p lay  a role in t he  regulat ion of the  lungs 
has been a f u n d a m e n t a l  b u t  unanswered  p rob lem for the  
pas t  20 years  ~-s. They  had  no t  been  ident i f ied histo-  
logically b y  1971 ~, even t hough  physiologic evidence of 
the i r  presence was avai lable ~. I t  was indeed well es tab-  
l ished t h a t  hypox ia  causes a p u l m o n a r y  vasocons t r ic t ion  
wi th  t he  aid of an i n t r a p u l m o n a r y  receptor% A major  
inf luence of the  cent ra l  nervous  sys t em (CNS), the  
ar ter ial  p H  and lactic acid on th is  sys tem was excluded 7, 
while serotonin  could be med ia t ing  i t  8. 

W e  have  recent ly  ident i f ied 0, ~0, the  locus, a rch i tec ture  
and  basic s t ruc ture  of so-called neuro-epi thel ia l  bodies 
(NEBs) wi th in  the  bronchial ,  bronchiolar  and  even 
alveolar  epi thel ial  l ining ceils of the  m a m m a l i a n  lung 
(including man).  They  are located  near  f enes t ra ted  bron-  
chial  capil lar ies.We pos tu la t ed  t h e m  to be i n t r a p u l m o n a r y  
chemo-,  s t re tch- ,  baro-  or tact i le  nenrorecep tor  organs 
modu la t ed  by  the  cent ra l  nervous  sys t em which  exh ib i t  
local secre tory  activit ies.  We  p roved  indeed  by  electron 
microscopic cy tochemis t ry  and  mic rospec t rography  t h a t  
these  corpuscles con ta ined  serotonin  amongs t  o ther  
subs tances  ~0. 

In  th is  repor t  we d e m o n s t r a t e  t h a t  the  neuro-epi thel ia l  
bodies of t he  i n t r a p u l m o n a r y  l ining ep i the l ium of rabb i t s  
secrete the i r  dense-cored,  se ro ton in-conta in ing  vesicles 

(DCV's) a t  the i r  basal  vascular  pole af ter  exposure  to  
hypoxia .  We propose t h a t  amongs t  the i r  var ious possible 
neurorecep tor  funct ions  the  N E B s  provide  an in t rapul -  
monary ,  hypoxia-sens i t ive  chemorecep to r  sys tem in 
addi t ion  to  t he  well-establ ished cent ra l  and  per iphera l  
(e.g. carot id  body) chemoreceptors .  They  secrete sero tonin  
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Number 02 (%) Duration 
(min) 

2 5 2 
2 5 10 
2 5 20 
2 10 2 
2 10 10 
2 10 20 
2 15 2 
2 15 10 
2 15 20 

Number of neonatal rabbits submitted to various degrees of hypoxia 
during different periods of time. 

Fig. 1. All figures illustrate various stages of the exocytosis cycle of 
DCVs of the granulated cells of the NEBs under hypoxie conditions; 
they illustrate in each substance a part of the basal area of the gra- 
nulated cell cytoplasm (e), their basement membrane (bin) and the 
immediately adjoining subepithelial extracellular space. A) Exocy- 
tosis {arrow) of a DCV which still contains small fragments of its dense 
core; e, empty DCV; other DCVs are in the basal cell cytoplasm; 
neonatal rabbit; glut. fix. with postosmification; uranyl acetate and 
lead citrate staining; 10 min hypoxia with 10% 02, • 64,638. B) DCV 
(x) contacting and fusing with the basal cell membrane; exocytosis 
of a DCV still containing some fragments of its dense core {arrow) ; 
same methods as in 1.A); • 48,988. C) Before extruding their con- 
tents DCVs, sometimes fuse {arrow); DCV (x) making contact with 
the basal cell membrane; e, empty DCV; same methods as in 1. A). 
• 76,608. D) Remarkably undulating basal eel1 membrane due to the 
exoeytosis ill the extracellular space of several DCVs, which are al- 
ready empty; this is seen after a short hypoxia; same fixation and 
staining methods as in 1. A) ; 2 min hypoxia with 10% O v • 47,082. 


