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Fig. 3. Neural lobe. At the left a smalI, scarcely-differentiated cell 
shows a clear matrix and few organelles. At the right, a neuro- 
secretory ending is invaginated within tile pittlieytie cytoplasm. 
x 9750. 

Fig. 4. Neural lobe. Many junctional complexes are interposed among 
pituieytie processes interweaving with each other. • 22275. 

I n t e r p i t u i c y t i c  con t ac t s  are o f ten  in t e rposed  b e t w e e n  
pe r iphe ra l  conf luenc ing  p i tu i cy t i c  processes:  these  pro-  
cesses rec iproca l ly  i n t e r d i g i t a t i n g  assume in such  zones 
a l aby r in t i c  conf igu ra t ion  (Figure 4). The  i n t e rp i t u i cy t i c  
c o n t a c t  po in t s  are  cha rac t e r i zed  b y  t h e  presence  of var i -  
ab l y - s h ap ed  j u n c t i o n a l  complexes  genera l ly  lacking t h e  
f i l amen tous  c o n t r i b u t i o n  7. 

F u r t h e r m o r e ,  sma l l  sca rce ly -d i f fe ren t i a ted  ceils are 
observed  wh ich  show a dense  nuc leus  a n d  a clear cyto-  
p la smic  ma t r ix ,  a n d  of ten  are in  c o n t a c t  w i t h  typ ica l  
p i t u i cy t e s  (Figure 3). 

T h e  p i t u i c y t e  is cons idered  as a n  in t e r s t i t i a l  glia-l ike 
special ized cell of t h e  h y p o p h y s e a l  neu ra l  lobe 8-1~ The  
poss ib i l i ty  has  been  sugges ted  of a b id i rec t iona l  t r o p h i c  
ac t ion  b e t w een  p i t u i cy t e s  a n d  neuro - sec re to ry  f ibres :  one 
morpholog ica l  express ion  of such  ac t ion  m a y  be  g iven  b y  
t h e  s y n a p t o i d  con t ac t s  a l r eady  descr ibed  4, 5, b u t  a n o t h e r  
m a y  be  r ep re sen t ed  b y  t h e  p i tu icy t i c  processes  which,  
be ing  so ex tens ive ly  developed,  e n o r m o u s l y  increase  t h e  
surface c o n t a c t  a n d  t h e  m e t a b o l i c  exchange  b e t w een  t h e  
two  s t ruc tures .  

T h e  l a b y r i n t h i c  i n t e r w e a v i n g  of pe r iphe ra l  processes  
i n t e r c o n n e c t e d  b y  v a r i a b l y - s h a p e d  j u n c t i o n a l  complexes  
seems to  be  a l i nk ing  i n t e rp i t u i cy t i c  device,  b o t h  f rom a 
m e c h a n i c a l  a n d  me tabo l i c  p o i n t  of view. T h e  ex is tence  of 
d i f fe ren t  t ypes  of p i t u i cy t e s  10 has  been  supposed.  These  
observa t ions ,  a l t h o u g h  n o t  con f i rming  such  a h y p o t h e s i s  
a t  leas t  in  t h e  r a t  show t h e  ex is tence  of r a re  an d  scarcely-  
d i f f e r en t i a t ed  cells l ack ing  t h e  t y p i ca l  fea tu res  of p i tu i -  
cy tes  b u t  poss ib ly  d i f f e r en t i a t i n g  in t h a t  d i rec t ion  u n d e r  
n o r m a l  or pecul ia r  condi t ions .  

Riassunto.  Nel la  p re sen te  n o r a  sono s i n t e t i c a m e n t e  
ana l i zza t i  i c a r a t t e r i  u l t r a s t r u t t u r a l i  dei  p i tu ic i t i  e, in 
par t ico lare ,  i r a p p o r t i  dei p i tu ic i t i  s tess i  con le f ibre  
neuro-secre tor ie  spesso rea l i zzan t i s i  a l ivello dei p ro lun-  
g a m e n t i  p i t u i c i t a r i  periferici ,  le zone di c o n t a t t o  in ter -  
p i tu ic i t a r io  r icche di compless i  g iunz iona l i  e l ' e s i s t enza  
nel  lobo neura le  di  cellule poco d i f fe renz ia te  che p o t r eb -  
bero  r a p p r e s e n t a r e  i p recursor i  dei p i tu ic i t i  ma t u r i .  
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The  neuro - sec re to ry  f ibres  s u r r o u n d  t i le  p i t u i c y t e  an d  
of ten  a p p e a r  i n v a g i n a t e d  in i t  (Figure  3). A t  some p o i n t  
i t  is possible  to  observe  t h e  s y n a p t o i d  c o n t a c t s  a l r e a d y  
descr ibed  (Figure 2) ~,5. The  i n t e r s t i t i a l  space w h i c h  
forms,  in  t h e  neu ra l  lobe of roden ts ,  a p a r t i c u l a r l y  r ich  
t r a b e c u l a r  n e t w o r k  6, comes  in to  c o n t a c t  w i t h  p i tu i cy t i e  
surface on ly  in ce r t a in  c i r cumscr ibed  zones. 
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On the  O c c u r r e n c e  of S p a c e s  S i m i l a r  to  I n t e r c e l l u l a r  Canal icu l i  in the  Leyd ig  Cel ls  of  Mice  

N u m e r o u s  r ecen t  e lec t ron  microscopic  obse rva t ions  
h a v e  conf i rmed  t he  presence  of a large pe r ivascu l a r  space 
in d i f fe ren t  endocr ine  cells. F u r t h e r ,  i t  is well  k n o w n  t h a t  
t h e  p l a s m a  m e m b r a n e  of t he  pe r icap i l l a ry  secre tory  ceils 
are genera l ly  p rov ided  w i t h  n u m e r o u s  i r regula r  microvi l l i .  
These  morpho log ica l  aspec ts  h a v e  been  c o m m o n l y  re l a t ed  
to  t he  secre tory  exchanges  occur r ing  be tween  t he  endo-  
cr ine  ceils a n d  t he  endo the l i a l  cells 1 

I n  t h e  course of submicroscopic  s tud ies  on  t h e  mouse  
test is ,  a n  u n u s u a l  a r r a n g e m e n t  of t h e  pe r ivascu l a r  a n d  
in te rce l lu la r  spaces  in  t h e  Leydig  cells was  observed.  T h e  
p r e s en t  p a p e r  deals w i t h  t h e  presence  of cha rac te r i s t i c  
spaces  s o m e w h a t  s imi la r  t 6  ' cana l icu l i '  ex i s t ing  in t h e  

I A. GfROD, Lefons sur tes Glandes Endocrines (Simep, Lyon 1968). 
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Fig. 1. Mouse testis. A large perivascular space (PS) is clearly in con- 
nection with a deep infolding (-->) of a Leydig cell (IC) provided with 
numerous mierovilli; on the right: pericapillary ceil; L, lumen. 
• 18,000. Fig. 2. Mouse testis. 2 adjacent interstitial cells (IC) form invagina- 

tions similar to 'intercellular canaliculi' (-->) in which numerous mi- 
erovilli protrude. X 18.000. 

Leyd~g cells which  has p robab ly  no t  been repor ted  so far 2. 
Material  and method. The p resen t  observa t ions  were 

carried out  on 12 m a t u r e  mice of Swiss strain,  kep t  unde r  
s t r ic t ly  uni form condi t ions  and  on a s t a n d a r d  diet.  The 
spec imens  were  f ixed in 2% g lu ta ra ldehyde  for 2 h and  
pos t - f ixed  in 1% osmium te t rox ide  buffered  at  p H  7.2 3. 
Tile mate r ia l  was e m b e d d e d  in E p o n  812 4 af ter  d e h y d r a t a -  
t ion  in a series of g raded  ethanol .  Sect ions cut  on a 
P o r t e r - B l u m  MT-2 u l t r amic ro tome  using glass knives  
were s ta ined  wi th  lead c i t ra te  ~ and  uranyl  ace ta te  e and 
observed in a Zeiss EM 9A electron microscope.  

Observations. The in te rs t i t i a l  Leyd ig  cells of the  mouse  
tes t is  p re sen t  in the  connect ive  t issue a round  the  semi- 
niferous tubules  appeared  in sect ions sca t te red  or more  
usual ly  grouped in a smal l  n u m b e r  of e lements .  The cells 
a r ranged  in groups were observed s t r ic t ly  associa ted to  
each o ther  by  means  of ' junc t iona l  complexes ' ,  special ized 
' t i gh t  junc t ions '  and  in te rd ig i ta t ions  of the  p l a sma  mem-  
brane.  

The capillaries appeared  f r equen t ly  separa ted  f rom the  
Leydig  cells by  a large space, i r regular ly shaped  and  of a 
var iable  w i d t h  in sect ions (about  0.4-1.5 ~xm). An amor-  
phous  mater ia l  or ig ina ted  f rom tile basal  l amina  was 
no ted  in t he  per icapi l lary  spaces. The in te rs t i t i a l  cells 
towards  the  endothe l ia l  wall  showed an irregular  profile 
fo rming  large evagina t ions  and  numerous  microvi l l i  
(Figure 1). 

In  some areas be tween  2 ad jacen t  in ters t i t ia l  cells, 
regular  invagina t ions  ve ry  s imilar  to  ' intercel lular  
canaliculi '  were noted.  Numerous  microvil l i  p ro t ru d e  
f rom the  cont iguous  ceils in these  spaces. In  o ther  
sect ions some of the  intercel lular  spaces were clearly 
observed in connect ion  wi th  the  infoldings p resen t  in the  
per icapi l lary  spaces. 

Discussion. The actual  f indings conf i rmed the  exis tence 
of large per ivascular  spaces in the  Leydig  ceils of the  
mouse  test is .  Fur the r ,  intercel lular  spaces s o m e w h a t  
s imilar  to  smal l  channels  were  somet imes  observed 
be tween  2 ad jacen t  cells. A morphologica l  p a t t e r n  of such 
a t y p e  has  occasional ly been repor ted  in previous researches 
Oil t he  fine s t ruc ture  of d i f fe rent  s teroidogenic  cells 
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( h u m a n  lu tea l  cells)7-1~. Pa r t i cu l a r l y  GREEN, GARCILAZO 
a n d  MAQuEo 1~ fu rn i shed  a de ta i led  descr ip t ion  of these  
spaces  in  h u m a n  corpora  lu tea  of t he  m e n s t r u a l  cycle and  
p regnancy .  

The  'canal icul i '  r e m a r k a b l y  s imi lar  to  bi le  canal icul i  
appea red  to t e r m i n a t e  in  t he  pe r ivascu l a r  connec t ive  
t issue of the  capi l lar ies  of t he  corpus  l u t e u m  a n d  were 
i n t e r p r e t e d  as a n  in te rce l lu la r  s y s t e m  of channe l s  for t h e  
t r a n s p o r t  of lu tea l  ceils secre t ion  f rom t he  cells to  the  
cap i l la ry  ~. 

Compar ing  t he  p r e sen t  resul t s  w i t h  t he  f ind ings  of t he  
above  papers ,  i t  seems reasonab le  to  sugges t  t h a t  s imi la r  
large per icap i l l a ry  and  ' l ike-canal icul i '  in te rce l lu la r  spaces  
m i g h t  also be  p r e sen t  in t he  Leydig  cells of t he  mouse  
test is .  A l t h o u g h  i t  shou ld  be added  t h a t  t h e y  n e v e r  r each  
t he  same c o m p l e x i t y  observed  in t h e  h u m a n  corpora  
l u t ea  where  t he  ceils are g rouped  in large a m o u n t s .  

Concluding,  W e propose  t h a t  t he  smal l  channe l s  ob- 
se rved  m i g h t  r a t h e r  be  i n t e r p r e t e d  as n a r r o w  and  deep 
infoldings  of t he  pe r ivascu la r  spaces  a m o n g  t he  Leydig  
ceils. Therefore  t h e y  m i g h t  p r o b a b l y  serve to  increase  the  
secre t ing surface of t he  ceils. 

Riassunto. Tra  le cellule in te r s t i z ia l i  del tes t icolo  del 
t opo  sono s t a t e  osse rva te  al  M / E  s t r e t t e  e p ro fonde  
invag inaz ion i  s imil i  a <~canalicoli intercel lulari~.  Le 
fessure in te rce l lu la r i  sono in continuit~t  con gli a m p i  spaz i  
per icapi l la r i  e p r o b a b i l m e n t e  servono ad  a u m e n t a r e  la 
superf icie  secernen te  delle cellule di Leydig.  
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Histochemical Differentiation of the Formaldehyde-Induced Fluorophores Derived 
from Dopamine and L-DOPA 

The  fa te  of a d m i n i s t e r e d  L-3, 4 - d i h y d r o x y p h e n y l a l a n i n e  
(L-DOPA) has  been  inves t i ga t ed  in an ima l s  b y  t he  
fo rmaldehyde- f luorescence  m e t h o d  1. One d i f f icu l ty  in  
th i s  t y p e  of s t u d y  is t h a t  h i s tochemica l  d i f f e ren t i a t ion  of 
L-DOPA f rom d o p a m i n e  (DA) has  been  imposs ib le  as 
t he i r  f luorophores  h a v e  s imi la r  p roper t i e s  3. I n  t h e  p re sen t  
s t u d y  a m e t h o d  of d i f f e r en t i a t i ng  t h e  f luorophores  der ived  
f rom L-DOPA a n d  D A  is repor ted ,  ba sed  on  t h e i r  r a t e s  of 
p h o t o d e c o m p o s i t i o n  du r ing  i r r ad i a t i on  w i t h  U V - b g h t .  

Material and methods. A range  of concen t r a t i ons  of 
L-DOPA a n d  d o p a m i n e  hyd roch lo r ide  (Koch-Light )  were 
p r e p a r e d  b y  d isso lv ing  these  subs t ances  in  0.04 N HC1. 
E a c h  so lu t ion  was t h e n  added  to an  equa l  vo lume  of 2% 
aqueous  bov ine  se rum a lbumin .  (Merck). The  f ina l  solu- 
t ions  c o n t a i n e d  a r ange  of 6 c o n c e n t r a t i o n s  of L-DOPA 
f rom 0.062 to 3 mg/ml ,  a n d  a r ange  of 9 c o n c e n t r a t i o n s  of 
D A  f rom 0.062 to 12 mg/ml .  1 txl d rople t s  f rom each  of 
these  f ina l  so lu t ions  were air  dr ied pr io r  to  exposure  to  
gaseous fo rmaldehyde ,  gene ra t ed  f rom p a r a f o r m a l d e h y d e  

s t o r e d  a t  a re la t ive  h u m i d i t y  of 58%, for I h a t  80~ The  
r eac t ion  vessel  c o n t a i n e d  5 g pa ra formaldehyde /1 .  The  
drople t s  were t h e n  m o u n t e d  in E n t e l l a n  (Merck) a n d  
e x a m i n e d  w i t h  a Zeiss large  f luorescence microscope  
inco rpo ra t ing  t he  E M I  6256B pho tomul t ip l i e r .  The  l igh t  
source was a s tab i l i zed  H B O  100 O s r a m  m e r c u r y  l a m p  
a n d  a c o m b i n a t i o n  of t h e  exc i te r  f i l ters  UG5 a n d  B G  38/ 
2.5 m m  (Schot t )  was  selected t o g e t h e r  w i t h  t he  b a r r i e r  
f i l ter  47 (Zeiss). The  drop le t s  were e x a m i n e d  b y  ver t i ca l  
i l l u m i n a t i o n  us ing  a X 40 oil immers ion  ob jec t ive  w i t h  a 
numer i ca l  ape r tu r e  of 1.0. T he  i n t e n s i t y  of t he  exc i t ing  
l i gh t  was m u c h  reduced  b y  an  iris d i a p h r a g m  d u r i n g  t he  
select ion of t he  areas  for f luor imet ry ,  and  t he  f luorescence 
i n t e n s i t y  d u r i n g  p h o t o d e c o m p o s i t i o n  was m e a s u r e d  for 
2 m in  f rom ci rcular  areas  each  w i t h  a d i a m e t e r  of 10 t~m. 
One a rea  was chosen  f rom t h e  m o s t  i n t ense  region of 
f luorescence of each d rop le t  to  be  examined .  

Results. The  dr ied drople t s  h a d  a p p r o x i m a t e l y  c i rcular  
ou t l ines  w i t h  d i ame te r s  r a n g i n g  f rom 3-4  ram.  The re  was 
no  cons i s t en t  v a r i a t i o n  in d rop le t  d i a m e t e r  in  r e l a t i on  to  
D A  or L-DOPA c o n c e n t r a t i o n  in t he  d r o p l e t  solut ion.  
The  d ry ing  p roce s s  led to t he  f luorophore  b e i n g  concen-  

t r a t e d  in a r ing  s u r r o u n d i n g  a cen t r a l  a rea  wh ich  showed 
m i n i m a l  f luorescence.  The  re su l t ing  f luorescent  r ings  
showed  differences  in  wid th ,  depend ing  on  t he  concen t ra -  
t i on  of D A  or L-DOPA in t he  d rop le t  solut ion.  (Figure 1). 

The  in i t ia l  m a x i m a l  i n t e n s i t y  of f luorescence a n d  t h e  
degree of fad ing  of t he  f luorophores  der ived  f rom the  
d i f fe ren t  c o n c e n t r a t i o n s  of D A  and  L-DOPA in  t h e  d rop le t  
so lut ions  are shown  in t he  TaMe. F u r t h e r  d rop le t s  were 
e x a m i n e d  a n d  t h e  resul t s  are shown  in F igu re  2. 

In  F igure  2, t he  2 sets  of f ina l  va lues  for t h e r  pe rcen t age  
of t h e  in i t ia l  i n t e n s i t y  were s ign i f ican t ly  d i f fe rent  a t  a 
level P =  0.008 ( M a n n - W h i t n e y  U- tes t ,  2-tailed).  The  m e a n  
va lues  for t he  in i t ia l  f luorescence in tens i ty ,  in  a r b i t r a r y  
uni ts ,  were 80 (DA) a n d  77 (L-DOPA). As t he  p repa ra -  
t ions  of D A  a n d  L-DOPA h a d  s imi la r  molecu la r  we igh ts  
t h e  d rop le t s  e x a m i n e d  for F igure  2 were der ived  f rom 2 
so lu t ions  of a p p r o x i m a t e l y  equ imo la r  concen t r a t i on .  
There  was no  obv ious  dif ference be tween  t h e  d r y i n g  
p a t t e r n s  of the  d rop le t s  de r ived  f rom the  2 solut ions .  

Discussion. The  f luorophore  der ived  f rom D A  is a 
3 ,4 -d ihydro i soqu ino l ine  wh ich  is in  a p H - d e p e n d e n t  
equ i l ib r ium w i t h  the  co r re spond ing  t a u t o m e r i c  qu ino ida l  
form. The  l a t t e r  exh ib i t s  f luorescence w i t h  a n  emiss ion  
m a x i m u m  a t  480 nm,  whi le  t h e  fo rmer  has  an  emiss ion  
m a x i m u m  a t  510 n m  a. The  r eac t ion  cond i t ions  for f luoro- 
pho re  f o r m a t i o n  in a model  sys t em of a l b u m i n - c o n t a i n i n g  
drop le t s  m a y  differ  f rom those  associa ted w i t h  t i ssue  
sections,  where  t he  qu ino ida l  fo rm predomina tes3 .  

The  resu l t s  in  F igure  i a n d  in  t he  Tab le  suggest  t h a t  
c o n c e n t r a t i o n - d e p e n d e n t  q u e n c h i n g  4 of t h e  f iuorophores  
h a d  t a k e n  place, as t h e  c o n c e n t r a t i o n  of D A  or L-DOPA in 
t he  d rop le t  so lu t ions  was increased.  Differences  in  t he  
c o n c e n t r a t i o n  of f luo rophore  in t he  f luorescen t  r ings  of t he  
drople t s  der ived  f rom d i f fe ren t  c o n c e n t r a t i o n s  of D A  or 
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