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the  intercel lular  spaces conta in  the  e lec t ron dense t racer  
mater ia l .  Occasionally,  the  l a n t h a n u m  fills a gap junc t ion  
be tween  ad jacen t  kera t inocytes  (average, 1 of 24 cells). 
W i t h o u t  l an thanum,  the  gap junc t ion  is difficult  to  f ind 
and  is observed  at  an average of 1 of 37 ceils. Af ter  5 days  
of v i t amin  A acid t r ea tmen t ,  the  l a n t h a n u m  t racer  
t r e a t ed  no rma l  and t u m o r  kera t inocy tes  have  gap 
junc t ions  wi th  an average of 1 of 21 cells. 

Tumors  t r ea t ed  wi th  v i t amin  A acid show a n  increase 
in the  Golgi complex  and the  rough-surfaced endoplasmic  
re t icu lum af ter  2 days  of v i t amin  A acid applicat ions.  
At  th is  t ime period,  gap junctior/s as visualized by  lan- 
t h a n u m  impregna t ion  increase in the i r  f requency  of 
appearance  (average 1 of 19 ceils). 

L a n t h a n u m  impregna t ion  depicts  the  gap junc t ion  to 
be pen ta laminar .  The med ian  line w i th  its row of dis- 
con t inuous  e lectron densi t ies  is replaced by  an unin ter -  
rup ted  electron dense line. The w i d t h  of th is  line is 40-50 
A. In  oblique section,  a p a t t e r n  of subuni t s  is observed as 
the  gap junc t ion  lat t ice  (Figure 1). The wid th  of the  
p lasma  m e m b r a n e  measures  app rox ima te ly  75 ~_, The 
to ta l  th ickness  of the  l a n t h a n u m  impregna t ed  gap 
junc t ion  is abou t  195/k which is observed in the  junc t ion  
w i thou t  l an thanum.  

E x a m i n a t i o n  af ter  5 days  ot v i t amin  A acid t r e a t m e n t  
bu t  w i thou t  l a n t h a n u m  depic~ t u m o r  t issue wi th  1 of 15 
cells hav ing  gap junct ions  be tween  them.  E x a m i n a t i o n  
af ter  t he  5th day  of the  v i t a m i n  A ac id- t rea ted  t u m o r  
t issue also t r ea t ed  wi th  l a n t h a n u m  yield 1 of 8 cells wi th  
gap junct ions  be tween  them.  The intercel lular  con tac t s  
now can assume a ve ry  long profile and  measure  3 to 
4 [zm in length  (Figure 2). 

Discussion. The presen t  s tudy,  using the  l a n t h a n u m  
t racer  technique ,  pos i t ively  demons t r a t e s  the  appearance  
of the  gap junct ion ,  par t icu lar ly  af ter  v i t amin  A acid 
t r e a t m e n t .  W i t h o u t  the  use of an extracel lu lar  tracer,  
the  gap junc t ion  is more  difficult  to  observe and one is 
somet ime  unsure  of its f requency  of occurrence.  

Gap junc t ions  have  been repor ted  in h u m a n  epidermis  s, 9 
basal  cell cancer  10, wool follicle cells 11, l iver 4, and cervical  
ep i the l ium 12. An increasing body  of evidence has ac- 
cumula t ed  indica t ing  the  gap junc t ion  as a low-resis tance 
p a t h w a y  for cell to  cell coupling. The gap junc t ion  lat t ice  
also seen in th is  s tudy,  has  been sugges ted  as an area to 

faci l i tate  electronic coupling be tween  ceils la. This coupl ing 
demons t r a t e s  areas t h a t  exis t  for the  exchange of smal l  
ions be tween  cells. LOWENSTEIN 14, as  well as o the r  
invest igators ,  have  suggested t h a t  the  junct ion  m a y  be 
i n s t r u m e n t a l  in exchanging  subs tances  t h a t  control  
cellular g rowth  and d i f ferent ia t ion  15,5. The gap junc t ion  
is found to increase in f requency  of appearance  ear ly  in 
mucous metaplas ia .  As mucus  is copiously produced and 
secreted f rom the  v i t ami n  A ac id- t rea ted  kera toacan-  
thoma ,  gap junc t ions  become the  p r e d o m i n a n t  cell 
junct ion.  I t  is in te res t ing  to speculate  t h a t  if g rowth  and 
d i f ferent ia t ion  depend  upon  metabol ic  coopera t ion  
th rough  med ia to r s  p roduced  by  o ther  ceils, t hen  the  
mucus  produc ing  k e r a t o a c a n t h o m a  wi th  its numerous  gap 
junct ions  can p robab ly  ac t  as a syncyt ium.  

Summary.  In  normal  r abb i t  epidermis  or in the  un- 
t r ea ted  skin tumor ,  k e r a t o a c a n t h o m a  the  usual cell 
junc t ion  is the  desmosome.  Gap junct ions  are ve ry  
sparse. The extracel lu lar  t racer  mater ia l ,  l a n t h a n u m  
ni t ra te  was used to conf i rm the  defini te  ident i f ica t ion and 
increase of gap junct ions  in t he  v i t ami n  A ac id- t rea ted  
ke ra toacan thoma .  W i t h o u t  the  use of l an thanum,  the  
gap m a y  no t  be always a p p a r e n t  in convent iona l  th in  
sect ions and can be confused wi th  the  zonula occludens.  
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Act in  in T r a c h e o - B r o n c h i a l  Ci l iated Epi the l ia l  Cells  

In  the  last  few years,  contract i le  prote ins ,  s imilar  to 
ac t in  and myos in  found in smoo th  muscle  cells and  blood 
platelets ,  have  been d e m o n s t r a t e d  in m a n y  non-muscu la r  
cells 1. They  have  been impl ica ted  in cell act ivi t ies  such 
as mot i l i ty ,  division, and  exocytosis  1, 8. This paper  de- 
scribes the  presence  of act in  in the  apical  por t ion  of 
t r acheobronch ia l  ci l iated epithelial  ceils. 

The t r achea  of 7 deeply  anaes the t i zed  (i.p. Nembuta l ,  
17 mg/100 g) male Wis ta r  ra ts  (200-220 g) was cannu la t ed  
and,  af ter  b i la tera l  pneumotho rax ,  3.5-4.5 cm a of 10% 
gelat in  solut ion 8 were in jec ted  into t he  t rachea  at  a 
c o n s t a n t  pressure  of 10 cm H20 in order  to p reven t  damage  
to  cilia. Af te r  dissection,  the  t rachea  and  lungs were d ipped  
into l iquid n i t rogen  for 10 min,  and  t h e n  b rough t  back  
to  a t e m p e r a t u r e  of --20 ~ Longi tud ina l  sect ions of the  
t r achea  and  ma in  bronchi  were cut  on a c ryos ta t ,  and  2 
consecut ive  sect ions  m o u n t e d  on the  same slide; one was 
t r e a t ed  wi th  a se rum conta in ing  an t i -ac t in  ant ibodies  
(AAA) 4, the  o the r  wi th  normal  h u m a n  serum. Bo th  
sect ions  were t h e n  s ta ined wi th  f luoresce in-conjugated  

-IgG fract ion of goat  an t i se rum to h u m a n  IgG 4. H u m a n  
t rachea l  and bronchia l  samples  f rom one au topsy  case 
w i thou t  p u l m o n a r y  disease were collected 1 h af ter  dea th ,  
frozen in a c ryos ta t ,  sect ioned and  t r ea ted  as above. 

For  e lectron microscopic studies,  the  t rachea  and lungs 
of 5 male Wis t a r  ra t s  (150-200 g) were fixed by  perfusion 5, 
and those  of 4 ra t s  and 1 h u m a n  lung were f ixed by  
instillationS. Tissues were pos t f ixed  in OsO 4 and embed-  
ded in E p o n  a. 
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Fig. 1. lmmunofluorescent staining of bronchial epithelium with 
AAA serum, a) Human bronchial epithelitml treated with AAA ser~Hi~ 
shows a sub-ciliary fluorescent band (arrow) • 400; b) this band is 
absent iil a consecutive sectio~t treated with I)orllla[ I~tln~ail serHnl 
instead of AAA serum • 400; e) fluorescent pattern (arrow) similar 
to a) is found in rat tracheal epithelium treated with AAA serum, 
• 250; note the fluorescent staining of arterial and brollchial smooth 
intlscle, 

C r y o s t a t  s e c t i o n s  of h u m a n  a n d  r a t  t r a c h e a  a n d  b r o n c h i  
t r e a t e d  w i t h  A A A  s e r u m  s h o w e d  a s h a r p  f l u o r e s c e n t  b a n d  
pa ra l I e l  to  t h e  e p i t h e l i a l  s u r f a c e  j u s t  b e n e a t h  t h e  ci l ia  
( F i g u r e  1 a a n d  c). I n  c o n t r o l  s e c t i o n s ,  n o - f l u o r e s c e n c e  
was  o b s e r v e d  ( F i g u r e  1 b). A f t e r  h e m a t o x y l i n  a n d  eos in  
s t a i n i n g ,  t h e  A A A - p o s i t i v e  s u b c i l i a r  b a n d  a p p e a r e d  to  be  
eos inoph i l i c .  

E l e c t r o n  m i c r o s c o p i c  e x a m i n a t i o n  of ap i ca l  p o r t i o n s  of  
c i l i a t ed  cel ls  i n d i c a t e d  t h a t  t h e  f l u o r e s c e n t  b a n d  cor re -  
s p o n d s  to  t h e  c y t o p l a s m  f o u n d  b e t w e e n  t h e  l u m i n a l  
p l a s m a  m e m b r a n e  a n d  t h e  s u p r a n u c l e a r  m i t o c h o n d r i a l  
a c c u m u l a t i o n  ( F i g u r e  2a) .  T h i s  zone ,  a b o u t  0.5 ~zm d e e p  
a n d  d e v o i d  of u s u a l  cell o rgane l l e s ,  c o n t a i n e d  t h e  c i l i a ry  
b a s a l  b o d i e s  w i t h  t h e i r  b a s a l  f e e t  ant1 r o o t l e t s .  B e t w e e n  
t h e m ,  t h e  c y t o p l a s m i c  m a t r i x  a p p e a r e d  d e n s e  a n d  g r a n -  
u la r ,  c o n t a i n i n g  a m e s h  of  r a n d o m l y  a r r a n g e d  m i c r o -  
f i l a m e n t s  (40 80 ~. in d i a m e t e r )  w h i c h  on c ro s s  s e c t i o n  
a p p e a r e d  as  f ine  g r a n u l e s .  T h e s e  m i c r o f i l a m e n t s  were  
f r e q u e n t l y  in c o n n e c t i o n  w i t h  b a s a l  f ee t  ( F i g u r e  2c), 
r a r e l y  w i t h  roo t l e t s .  

A f t e r  i n c u b a t i o n  w i t h  h e a v y  m e r o m y o s i n %  t h e  f i la-  
m e n t s  s h o w e d  t h e  t y p i c a l  a r r o w h e a d  a p p e a r a n c e  of 
a c t i n  (F igu re  3). M a n y  m i c r o t u b u l e s  we re  p r e s e n t  in t h e  
s a m e  a r e a  ( F i g u r e  2b) ,  o c c a s i o n a l l y  c lo se ly  r e l a t e d  to  t h e  
b a s a l  f ee t  ( F i g u r e  2c).  S o m e  w e r e  pa r a l l e l  to  t h e  cell 
s u r f a c e  whi le  o t h e r s  p l u n g e d  i n t o  t h e  d e n s e  m i t o c h o n d r i a l  
zone .  

O u r  e l e c t r o n  m i c r o s c o p i c  f i n d i n g s  c o n f i r m  p r e v i o u s  
d e s c r i p t i o n s  of  c i l i a r y  s t r u c t u r e s  a n d  of c i l i a t ed  cells  of  
t h e  lower  r e s p i r a t o r y  e p i t h e l i u m  in m a n  a n d  r a t  ~-~~ 
M o r e o v e r ,  t h e y  s h o w  t h a t  t h e  d e n s e  g r a n u l a r  a n d  o r g a n -  
e l le - f ree  u p p e r  zone  o f  c i l i a t e d  cells  c o n t a i n s  m i c r o -  
f i l a m e n t s  w h i c h  a p p e a r  to  be  a c o m p o n e n t  o f  t h e  i n t e r -  
b a s a l  b o d y  a p p a r a t u s  d e s c r i b e d  in  n a s a l  r e s p i r a t o r y  
m u c o s a  of  t h e  m o u s e l L  T h e s e  m i c r o f i l a m e n t s  d i f fe r  in  
t h e i r  s t r u c t u r e  a n d  l o c a t i o n  f r o m  t h e  t o n o f i l a m e n t s  
b i n d i n g  t h e  b a s a l  b o d y  to  t h e  p l a s m a  m e m b r a n e  ~2. 

T h e  i m m u n o f l u o r e s c e n t  s t u d i e s  s h o w  t h a t  a c t i n  is 
l o c a t e d  in a r e g u l a r  f l u o r e s c e n t  b a n d  j u s t  b e n e a t h  t h e  
cell  su r f ace .  T h e  m o r p h o l o g y  of  t h e  m i c r o f i l a m e n t s  ( 40 -  
80 /k in  d i a m e t e r )  a n d  t h e i r  b i n d i n g  w i t h  h e a v y  m e r e -  
m y o s i n  i n d i c a t e  t h a t  t h e y  a r e  c o m p o s e d  of  a c t i n  x,6,*a. 
H e n c e  we  c o n c l u d e  t h a t  t h e  cell  m a t r i x  b e t w e e n  b a s a l  
b o d i e s  c o n t a i n s  t h i s  c o n t r a c t i l e  p r o t e i n .  

Ci l ia r  m o v e m e n t  is c u r r e n t l y  i n t e r p r e t e d  as  t h e  r e s u l t  
of  a c t i v e  s l i d i n g  of  t h e  p e r i p h e r a l  c i l i a ry  m i c r o t u b u l e s  
a g a i n s t  e a c h  o t h e r ,  t h a n k s  to  d y n e i n  a r m s  f o u n d  on  t h e  
A s u b f i b r e  of  e a c h  p a i r  14,1s. T h e  p r e s e n c e  of a c t i n ,  
r e l a t e d  to  b a s a l  c i l i a ry  s t r u c t u r e s ,  i n d i c a t e s  t h a t ,  in  a d d i -  

Fig. 2. Electron microscopic appearance of the apical portion of 
bronchial epithelium, a)Low magnification electron micrograph 
showing basal bodies (B) in the cytoplasm above the supra-nuclear 
nlitochondrial aeeunmlation (m). Note basal feet (bf) and rootlets (r). 
x28,000; b)Microfilaments (thin arrows) and microtubules (thick 
arrows) in contact with cross-sectioned basal bodies (B) and basal 
feet (bf). x 86,000; c) Detail from b): microfilaments (thin arrows) 
and microtubules (thick arrows) are in close relationship with the 
basal foot (bf). • 124,000. 
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Fig. 3. Electron micrograph of the apical portion oI a ciliated cell 
treated with heavy meromyosin showing arrowhead Iormations on 
nfier0filaments around the basal body (B) (compare with Figure 2). 
X 110,000. 

tion to dynein, other structures may be responsible for 
the coordination of ciliary movement. The morphology 
of the basal body, the opposition between basal foot and 
rootlet, the relation between microfilaments and these 
structures are highly suggestive of an actively mobile 
system at the ciliary base. Reinforcing this hypothesis is 
the fact that  cilia beat  in a plane perpendicular to that  of 
the central microtubule pair 16, i.e. in the 'basal foot- 
rootlet '  axis. I t  appears likely that  antagonistic forces are 
implicated in ciliary movement  and in its coordination. 
Actin is an obvious candidate for participating in these 
phenomena IL 

Summary. The presence of actin has been demonstrated 
in ciliated cells of the lower respiratory tract  by means o;f 
immunological techniques and electron microscopy. This 
protein may play a part  in ciliary movement and in its 
coordination. 
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Mise  en 6v idence  d 'une  pro jec t ion  directe  des  a ires  h y p o t h a l a m i q u e s  vers  le corps  
genoui l l6  lat6ral  et  le c o r t e x  v i sue l  chez  le chat  par  la t e c h n i q u e  de p e r o x y d a s e  

Ev idence  for  Direc t  P r o j e c t i o n s  f r o m  the  H y p o t h a l a m u s  to  the  Latera l  Genicu la te  and 
Occip i ta l  Cor tex  of the  Cat as  D e m o n s t r a t e d  by  H o r s e r a d i s h  P e r o x i d a s e  T e c h n i q u e  

Les connexions aff4rentes et eff6rentes du corps 
genouill6 lat6ral (CGL)e t  du cortex visuel (CxVis) ont 
6t6 et sont l 'objet de nombreuses 6tudes anatomiques et 
physiologiques. Nous avons d6montr6 pr6c~demment 1, 2 
par la technique de peroxydase ('horseradish peroxidase, 
HRP' )  les aff6rences extrar6tiniennes du noyau dorsal 
du CGL (CGLd) ainsi que du CxVis, provenant de la 
formation r6ticul6e ponto-m6senc6phalique, Le but de 
cette note est de d6montrer que les aires hypothalamiques 
envoient 6galement des projections directes vers le CGLd 
et le CxVis, projections dont on n 'avai t  pas, jusqu'alors, 
de preuve anatomique ni physiologique. 

Matdriel et mdthodes. Chez 12 chats, des volumes allant 
de 0,1 ~ 1,0 ~1 de H R P  33% (Sigma, Type VI) on ~t~ 
inject~s dans le CGLd avec une seringue Hamil ton de 
5 txl. Chez 4 autres chats, une injection de 3 ~1 de H R P  
50% a ~t~ effectu6e en trois points du gyrus lateral 
post~rieur correspondant ~ l 'aire 17 et ~ la partie post~- 
rieure de l 'aire 18. Les temps de survie ont vari6 de 13 
72 h. Les techniques employees pour le sacrifice des 
animaux et la mise en 6videnee de H R P  0nt 6t6 d~crites 
dans un article pr6c6dent 1. 

Rdsultats et discussion. 1. Aff6rences du CGLd prove- 
nant des aires hypothalamiques. Des neurones marqu6s 
par H R P  sont observ6s bilat6ralement dans des aires 
hypothalamiques relat ivement restreintes situ6es imm6- 
diatement sous la surface basale du cerveau (Figure A). 
Dans le plan le plus rostral (A10), les neurones sont 
situ6s lat6ralement au fornix (Fx) et m6dialement ~ la 
capsule interne (CI), dans une r6gion correspondant en 

partie au faisceau m~dian du t~lenc6phale ('medial fore- 
brain bundle, MFB'). Plus caudalement (A9, AS), les 
neurones apparaissent dans l 'aire hypothalamique lat~- 
rale (HL) et dans le noyau du tuber, lat~ralement au 
corps mamillaire et m~dialement au p~doncule c~r6bral 
et au noyau subthalamique. Ainsi  la topographie des 

neurones correspond-elle en partie au tractus optique 
basal d6crit par GILLILA~3. 

2. Aff6rences du CxVis provenant des aires hypothala- 
miques et du m~senc@hale ant~roventral adjacent, a) 
Projection des aires hypothalamiques vers le CxVis. Darts 
les plans les plus rostraux (A14, A13, A12), quelques 
neurones marqu6s sont observ6s dans la r~gion pr~optique 
(RPO) et dans le noyau supraoptique (SO). Dans les plans 
A l l  et A10, de nombreux neurones sont situ~s dans l 'a i re  
hypothalamique lat~rale, le noyau tuberomamillaire et 
dans le noyau p~rifornical de CHRIST 4. Quelques neurones 
des aires hypothalamiques dorsale et post~rieure sont 
6galement marqu6s. Plus caudalement, de nombreux 
neurones continuent ~ apparMtre dans l 'aire hypothala- 
mique lat~rale et dans le noyau tuberomamillaire. On 
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