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fl-adrenergic recep tors  of t he  frog hea r t  could be modi f ied  
unde r  cer ta in  expe r imen ta l  or physiological  condi t ions .  
In  earlier repor t s  f rom our l abo ra to ry  ta-19, we have  po in ted  
out  t h a t  t he  N E  up take  sys t em in cold blood an imals  dif- 
fers in some aspec ts  f rom t h a t  in h o t  blood species. In  
order  to discard the  poss ib i l i ty  t h a t  th is  fact  was depend-  
ent  upon  the  blood t empera tu re ,  we carried ou t  a series 
of e x p e r i m e n t s  w i t h  isolated a t r i um of guinea-pig.  The  
resul ts  ob ta ined  showed t h a t  LiC1 produces  a pos i t ive  
inotropic  response  per  se t h a t  i m m e d i a t e l y  falls to  a 
contro l  value.  The poss ib i l i ty  t h a t  th is  pos i t ive  inot ropic  
response  could be due to  an i m m e d i a t e  release of endo-  
genous N E  produced  by  l i th ium was d iscarded in a series 
of e x p e r i m e n t s  w i t h  reserpinized animals  in all of which  
appeared  th is  response  (Figure 1). We  do no t  bel ieve t h a t  
the  compe t i t ive  an t agon i sm po ta s s ium- l i t h ium descr ibed 
by  PLOEGER and  D~N HERTOG 2~ could be responsib le  for 
th is  response.  The h y p e r t o n i c i t y  of the  incuba t ion  
m e d i u m  could be a fac tor  to t ake  into account  b u t  
in  contro l  p repa ra t ions  w i t h  a hype r ton i c  Krebs  (with 

NaC1) the  inot ropic  posi t ive  response  did no t  appear ;  on 
the  cont ra ry ,  an inot ropic  nega t ive  response  is p roduced  
which  is immed ia t e ly  res tored  to normal  values (Figure 1). 
On the  o ther  hand,  the  sens i t iv i ty  to N E  is smal ler  in 
LiCl- t rea ted  p repa ra t ions  in compar i son  wi th  controls  
t r e a t ed  wi th  an excess of sodium, and max i ma l  response  
to N E  was no t  ob ta ined  in any  of the  LiCl- t rea ted  
e x p e r i m e n t s  (Figure 2). 

These resul ts  suppor t  the  idea t h a t  in th is  sense 
l i th ium has 2 d i f ferent  effects on the  s y m p a t h e t i c  nerve  
endings  of the  hea r t  ; 1. a neurona l  ac t ion wi th  a b lockade 
of the  ca techolamine  up take  (uptake 1) and  2 an ext ra-  
neurona l  ac t ion  wi th  a grea t  decrease in t he  sens i t iv i ty  of 
t he  fl-adrenergic receptor .  This  could be the  reason w h y  
the  cocaine-like effect  no t  appear .  On the  o the r  hand ,  the  
t r e a t m e n t  wi th  t y r a m i n e  af ter  incuba t ion  wi th  N E  does 
no t  produce  a posi t ive  inot ropic  response  in l i th ium-  
t r e a t ed  p repa ra t ions  (Figure 3). This  could be expla ined  
if we assume t h a t  l i th ium no t  only blocks the  N E  up take  
bu t  also blocks the  t r ans fe r  site of t y r a m i n e  across the  
neurona l  membrane .  F u r t h e r  inves t iga t ions  are be ing  
carr ied out  in our l abora to ry  in order  to  reach a satis-  
fac to ry  conclusion.  

Resumen. E1 cloruro de li t io se co mp o r t a  como blo- 
quean te  de la incorporacion de H~NE al ventr iculo  
aislado de Rana. En auricula  a is lada de cobayo  et 
cloruro de li t io produce  efecto inot ropico posi t ivo per  se 
y a u m e n t a  el umbra l  de exc i tab i l idad  a la N E  admi-  
n i s t r ada  exogenamente .  
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Fig. 3. Isometric contraction from stimulated left atrial preparation 
obtained from a reserpine-treated guinea-pig after incubation with 
norepinephrine. A positive inotropie response to tyramine (T) 
appeared only in the control preparation. B) Experimental half: 
normal Krebs plus 100 mM of lithium chloride. A) Control half: nor- 
mal Krebs plus equimolar amounts of sodium chloride. T, 10 -6 g/ml 
of tyramine. \ 
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T y p e s  of  Cel l  C o n t a c t s  in  A r t e r i a l  S m o o t h  M u s c l e  

Some form of close con tac t s  occurs be tween  s m o o t h  
muscle  cells of ar ter ia l  b lood vessels. These have  o f t en  
beer/ des igna ted  as nexuses  or gap junc t ions  1,2, t h o u g h  
the  charac ter i s t ic  f ive- layered appearance  of gap junc-  
t ions  seen af ter  the  usual  f ixa t ion  and  double  s ta in ing  
procedure  has been  d e m o n s t r a t e d  only in larger vessets z-7. 
Since it is now recognized t h a t  several  t ypes  of cell 
junc t ions  m a y  occur in var ious  k inds  of smoo th  muscle  8 
and  t h a t  gap junc t ions  are absen t  f rom a t  least  one k ind  
which  exhib i t s  cell-to-cell  electrical  couplingS, ~ , it  is of 
in te res t  to  examine  which  types  of con tac t s  m a y  be 
involved in electrical  coupl ing in ar ter ies  and  t e rmina l  
arterioles.  
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Canine  d u o d e n u m  was f ixed b y  i n t r a - a r t e r i a l  per fus ion  
w i t h  K r e b s - R i n g e r  so lu t ion  con ta in ing  1.18% glu ta ra l -  
dehyde  9, r a b b i t  a o r t a  and  ca ro t id  a r t e r y  b y  i m m e r s i o n  in 
5% g l u t a r a l d e h y d e  in Mil lonig 's  p h o s p h a t e  buffer .  
Tissues were t h e n  pos t f ixed  in 1% o s m i u m  te t rox ide ,  
d e h y d r a t e d  in a series of e thanols ,  and  e m b e d d e d  in 
Epon .  Af te r  s ta in ing,  sect ions  were v iewed w i t h  a J E M -  
7A e lec t ron  microscope.  

Fig. 1. Three types of cell contact in rabbit carotid artery, sa, simple 
apposition; gj, gap junction or nexus; ic, intermediate contact. 
x20,000. Inset: higher magnification of gap junction, showing 
five-layered structure. • 100,000. 

T h e  m o s t  c o m m o n  t y p e  of j u n c t i o n  b e t w een  s m o o t h  
muscle  cells of a o r t a  a n d  ca ro t id  a r t e r y  was found  to  be  a 
s imple  appos i t ion ,  w i t h  a clear s e p a r a t i o n  of 10 n m  or 
less b e t w e e n  cells (Figure  1). The  b a s e m e n t  m e m b r a n e  is 
a b s e n t  a t  t h i s  po in t ,  a n d  the re  is no ev idence  of m e m b r a n e  
or cy top l a smic  specia l izat ion.  Rare ly ,  a t y p i ca t  five- 
layered  gap j u n c t i o n  was observed,  as were regions of 
wider  b u t  para l le l  cell s epa ra t i on  w i t h  increased m e m b r a n e  
d en s i t y  an d  a cen t ra l  dense  l ine (Figure  1). The  l a t t e r  
h a v e  t e r m e d  ' i n t e r m e d i a t e  con t ac t s '  in  l o n g i t u d i n a l  
muscle  of t h e  smal l  in tes t ine ,  where  t h e y  a p p e a r  to  be  
the  on ly  t y p e  of c o n t a c t  p re sen t  9. 

I n  t e r m i n a l  ar ter io les  of t h e  d u o d e n u m ,  close con t ac t s  
were observed ,  loca ted  a t  t h e  endo the l i a l  a n d / o r  ad-  
v e n t i t i a l  ends  of t h e  l a te ra l  in te rce l lu la r  spaces  (Figures  2 
an d  3). T h e  con tac t s  r e semble  t h e  s imple  appos i t i ons  of 
larger  vessels. I n  con t ras t ,  gap  j u n c t i o n s  were f r e q u e n t l y  
d e m o n s t r a t e d  in t h e  a d j a c e n t  c i rcular  muscle  of t h e  in- 
t e s t i ne  of t h e  same  sec t ion  (Figures 4 a n d  5). Gap  junc-  
t ions  were no t  seen in ar ter ioles ,  t h o u g h  ce r t a in  ar ter io les  
are  k n o w n  to be  e lec t r ica l ly  coupled  9. 

Gap j u n c t i o n s  or nexuses  can  be  c lear ly  d i s t i ngu i shed  
f rom s imple  appos i t ions ,  even  a t  m o d e r a t e l y  low magn i -  
f icat ion.  Gap  j u n c t i o n s  h a v e  a dense  a p p e a r a n c e  aga ins t  
the  r e l a t ive ly  clear  a d j a c e n t  c y t o p l a s m  in c o n t r a s t  to  t he  
clear  cell s e p a r a t i o n  an d  lack of local  spec ia l iza t ion  of 
s imple  appos i t ions .  I n  add i t ion ,  m i tochondr i a ,  or more  
f r e q u e n t l y  the  glycogen par t ic les  assoc ia ted  w i t h  mi to -  

Fig. 2. Canine duodenum, terminal arteriole. Simple appositions 
between smooth muscle cells, at either end of lateral intercellular 
space. X 20,000. 

Fig. 3. Simple apposition in terminal arteriole, showing lack of 
specialization of cytoplasm or plasma membrane at this point. 
• 80,000. 

Fig. 4. Canine duodenum, circular muscle. Gap junction, with clear 
areas of cytoplasm on either side, and adjacent mitochondrion and 
glycogen particles. Same tissue section as Figure 2. • 20,000. 

Fig. 5. Gap junction in circular muscle, showing five-layered appear- 
ance, mitochondrion, and glycogen. Same tissue section as Figure 3. 
• 80,000. 
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c h o n d r i a ,  a re  u s u a l l y  p r e s e n t  n e a r  gap  j u n c t i o n s  b u t  n o t  
n e a r  s i m p l e  a p p o s i t i o n s .  T h e  f a c t  t l l a t  t h e  t w o  d i s t i n c t  
t y p e s  of  j u n c t i o n s  o c c u r  w i t h i n  t h e  s a m e  b l o o d  vessel ,  or  
in t w o  d i f f e r e n t  k i n d s  of  s m o o t h  m u s c l e  w i t h i n  t h e  s a m e  
t i s sue  sec t ions ,  a r gues  a g a i n s t  t h e  p o s s i b i l i t y  t h a t  t h e y  
r e p r e s e n t  t h e  s a m e  t y p e  of  c o n t a c t  w h i c h  h a s  b e e n  
a l t e r e d  b y  c o n d i t i o n s  of  f i x a t i o n .  P r e s u m a b l y ,  s i m p l e  

a p p o s i t i o n s ,  t h e  o n l y  c o n t a c t s  p r e s e n t  in  t e r m i n a l  a r t e -  
r ioles ,  a re  i n v o l v e d  in ce l l - to-ce l l  p r o p a g a t i o n  of  a c t i v i t y  ~0. 

Zusammen/assung. N a c h w e i s ,  da s s  in  A r t e r i o l e n  sowie  
in  p r ~ k a p i l l a r e n  A r t e r i o l e n  des  H u n d e - D u o d e n u m s  n u r  
e ine  e i n f a c h e  A n e i n a n d e r l a g e r u n g  de r  Muske l ze l l en  
e r fo lg t  u n d  ke ine  <~gap junc t ions~ ,  wie  sie in d e n  Muske l -  
s c h i c h t e n  d e r  H o h l w a n d o r g a n e  v o r h a n d e n  s ind .  
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Septate-Like Junctions Between Spermatogonia 

Since  t h e  f i r s t  d e s c r i p t i o n  of s e p t a t e  d e s m o s o m e s  
b e t w e e n  a d j a c e n t  e p i t h e l i a l  cells  of  t h e  H y d r a  b y  WOOD 1, 
s e p t a t e  j u n c t i o n s  h a v e  b e e n  f o u n d  b e t w e e n  v a r i o u s  
e p i t h e l i a l  ceils  of  i n v e r t e b r a t e s  2 -n .  F r o m  s t u d i e s  on  
s e c t i o n s  t a n g e n t i a l  to  t h e  p l a s m a  m e m b r a n e ,  i t  h a s  
b e c o m e  e v i d e n t  t h a t  t h e  s e p t a  f o r m  a wel l  d e f i n e d  h e x a -  
g o n a l  n e t w o r k .  T h e  f u n c t i o n a l  s i g n i f i c a n c e  of  t h e s e  
j u n c t i o n s  is n o t  fu l ly  u n d e r s t o o d .  T h e y  w e r e  i n i t i a l l y  
t h o u g h t  to  be  t h e  o n l y  s i t e s  of  low e lec t r i ca l  r e s i s t a n c e  ~2, ~3. 
B u t  r e c e n t  r e p o r t s  h a v e  i n d i c a t e d  t h a t  m a c u l a r  g a p  
j u n c t i o n s ,  w h i c h  h a v e  b e e n  i m p l i c a t e d  in  l ow r e s i s t a n c e  
c o u p l i n g  of  v e r t e b r a t e  t i s sues ,  can  a lso  be  f o u n d  a l o n g  
w i t h  s e p t a t e  j u n c t i o n s  in i n v e r t e b r a t e  e p i t h e l i a  s - l~  14-16 

A l t h o u g h  s e p t a t e  j u n c t i o n s  w e r e  o r i g i n a l l y  t h o u g h t  t o  
be  a u n i q u e  f e a t u r e  of  i n v e r t e b r a t e  e p i t h e l i a l  cells,  t h e y  
h a v e  n o w  b e e n  r e p o r t e d  in  s eve ra l  v e r t e b r a t e  t i s sues .  
LASANSKu e t  al. i7 f o u n d  t h e m  a t  s y n a p t i c  e n d i n g s  of  t h e  
t u r t l e  v i su a l  cells,  GOBEL lS in  t h e  b a s k e t  f o r m a t i o n  of  t h e  
c a t  c e r e b e l l a r  c o r t ex ,  a n d  SOTELO a n d  LLINAS19 in  t h e  
c e r e b e l l a r  c o r t e x  of  r a t s  a n d  ca t s .  T h e  m o r p h o l o g i c a l  
f e a t u r e s  of t h e  j u n c t i o n s  b e t w e e n  n e u r o n a l  e l e m e n t s  of  
v e r t e b r a t e s  c los ly  r e s e m b l e  t h o s e  d e s c r i b e d  for  i n v e r t e -  
b r a t e s .  Y e t ,  t h e r e  a re  s o m e  d i f f e r e n c e s  w i t h  r e g a r d  to  
t h e i r  l e n g t h  a n d  t r e q u e n c y  of o c c u r r e n c e .  T h e  wel l  
d o c u m e n t e d  s e p t a t e  j u n c t i o n s  b e t w e e n  cells  of  t h e  r a t  
a d r e n a l  c o r t e x  r e p o r t e d  b y  FRIEND a n d  GILULA 2~ s e e m  to  

in Human Seminiferous Epithelium 

be  rea l  s t r u c t u r e s ,  a l t h o u g h  t h e y  d i f f e r  f r o m  t h e  s e p t a t e  
d e s m o s o m e s  of  i n v e r t e b r a t e s  w i t h  r e g a r d  to  p e r i o d i c i t y  
a n d  s t r u c t u r e  of  t h e  s ep ta .  
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Fig. 1. Electron micrograph showing a contact area between 2 type A spermatogonia in a patient with impaired fertility. At 1 the inter- 
cellular space is narrowed and bridged by 3 septa. The apposed plasma membranes are densified, and subjacent to them condensa- 
tions of cytoplasmic material are evident. The numbers 2 indicate other accumulations of cytoplasmic material and vague intercellular 
structures. At 3 an undetermined contact area is seen. • 150,000. 


