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Fig. 2. Tubuloreticular structure (arrows) 
within dilated eisternae of endoplasmie reti- 
eulum of the endothelial lining (cappilari- 
zation) of the hepatoeyte sinusoidal surface. 
H-hepatocyte; E-endothelial cell; D, space of 
disse; L, lumen. 

suggest  t h a t  t h e y  m a y  ref lect  a cellular response  to  a 
b road  range of s t imul i  " -n .  The re la t ionship  be tween  
•  s t ruc tures  and  immunoglobu l in  synthes is  
or secretion,  as d e m o n s t r a t e d  by  POTHIER et  al.lL raises 
t he  hypo thes i s  of a specif ici ty to t h a t  response.  The 
presence  of tubulore t icular  s t ruc tures  in t he  hepa t ic  
endo the l ium in a ma l ignan t  me lanoma  me ta s t a t i c  liver 
m a y  reflect  a hos t  cell response  to  the  cellular prol i fera t ive  
s ta te .  A fur ther  possibi l i ty  on the i r  associat ion wi th  
local h o s t - t u m o r  immunologica l  reac t ion  p resen t s  con- 
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s iderable  in te res t  as to  t he  presence  of these  s t ruc tu res  in 
th is  s i tua t ion  13. 

Summary. The presence of tubulore t icular  s t ruc tu res  
wi th in  hepa t ic  endothel ia l  cells in a case of ma l ignan t  
me l an o ma  liver me tas tas i s  is described.  This f inding m a y  
reflect  a hos t  cell response  to  t he  neoplas t ic  pro l i fe ra t ion  
in the  l iver  t issue, possibly a h o s t - t u m o r  immunologica l  
react ion.  
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D e m o n s t r a t i o n  of Gap Junct ions  by L a n t h a n u m  in the Vi tamin  A Ac id -Trea ted  
Skin  T u m o r ,  Kera toacanthoma  

The topica l  appl ica t ion  of v i t amin  A acid to t he  d ry  
kera to t ic  skin tumor ,  k e r a t o a c a n t h o m a  in rabb i t s  
results  in a mucous  metap las ia  and  accelerated regression 
in the  t um or s  1, 3 

In  no rma l  r abb i t  epidermis  or in the  un t r ea t ed  
ke ra toacan thoma ,  the  p r e d o m i n a n t  cell junc t ion  is the  
desmosome.  Other  junc t iona l  complexes ,  par t icu lar ly  gap 
junc t ions  are ve ry  sparse and  are only occasionally 
observed.  T ight  junc t ions  are never  seen. In  a recent  
paper ,  we have  repor ted  in the  v i t amin  A ac id- t rea ted  
k e r a t o a c a n t h o m a  the  numerous  appearances  of a cell 
junc t ion  hav ing  a similar subs t ruc tu re  and  d imensions  
t h a t  has  been  descr ibed for t he  gap junc t ion  ~-5. These 
junc t ions  form ear ly  in mucous  metap las ia  s. 

This  s t u d y  was  u n d e r t a k e n  to  conf i rm t h e  f indings  
ob ta ined  wi th  th in-sec t ion  electron microscopy using the  
t racer  mater ia l ,  l a n t h a n u m  ni t ra te .  

Materials and methods. 15 albino male  rabb i t s  (average 
weight ,  2 kg) had  the  inner  surface of the i r  r ight  ear  
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auric les  p a i n t e d  twice  weekly  w i t h  1% 7, 12-d imethy l -  
b e n z a n t h r a c e n e  (DMBA) in equa l  p a r t s  of lanol in  a n d  
mine ra l  oil. Af te r  7 weeks (14 appl ica t ions) ,  t he  appl ica-  
t ion  of ca r inogen  to  t he  ears  was  s topped  w i t h  a yie ld  of 
7 to  8 t umors / ea r .  The  t u m o r s  on  10 an ima l s  t h e n  rece ived  
da i ly  app l i ca t ion  of 3 %  v i t a m i n  A acid (k indly  suppl ied  
b y  H o f f m a n n - L a  Roche,  Inc. ,  Nut ley ,  New Je r sey)  in  
equa l  p a r t s  of lanol in  and  m i n e r a l  oil. E a c h  app l i ca t i on  
of v i t a m i n  A acid (average,  0.10 g) was appl ied  to a 
specific t u m o r  b y  m e a n s  of a wooden  s t ick  spa tu la .  The  
v i t a m i n  A acid app l i ca t ions  were c o n t i n u e d  da i ly  for 5 
days.  5 of t he  D M B A - t r e a t e d  an ima l s  rece ived  no v i t a m i n  
A acid. 

F ive  add i t iona l  r a b b i t s  se rved  as cont ro ls  a n d  h a d  t h e  
i nne r  surface of t he i r  r i g h t  ear  auricles  p a i n t e d  on ly  w i t h  
v i t a m i n  A acid in t h e  same  a m o u n t  and  schedule  as was  
appl ied  on t he  ears w i th  t umors .  One sepa ra te  r a b b i t  was  
p a i n t e d  on ly  w i t h  lanol in  a n d  mine ra l  oil. 

Biopsies  were t a k e n  daily,  beg inn ing  24 h a f t e r  t h e  
in i t ia l  app l i ca t ion  of v i t a m i n  A acid and  con t inu ing  48 h 
a f te r  t he  las t  appl ica t ion .  The  biopsies were sliced in to  

1 -mm a pieces an d  p laced  in 2 .5% g l u t a r a l d e h y d e  in 0.1 M 
cacody la t e  buffer  (pH 6.9) c o n t a i n i n g  1% l a n t h a n u m  
n i t r a t e .  E a c h  of t h e  s u b s e q u e n t  so lu t ions  c o n t a i n e d  1% 
l a n t h a n u m  up  to  a n d  inc lud ing  70% e thano l .  Af te r  
g lu t a ra ldehyde ,  t h e  t i ssues  were w a s h e d  in severa l  
changes  of cacody la t e  buf fe r  a n d  fol lowed b y  f ixa t ion  in 
1~ o s m i u m  t e t rox ide  in cacody la te  buffer .  The  t i ssues  
were d e h y d r a t e d  in g raded  s t r e n g t h s  of e t h a n o l  a n d  
e m b e d d e d  in E p o n  812. Sect ions  1 tzm t h i c k  an d  u l t r a t h i n  
sect ions  were cu t  on a Re i che r t  U l t r a m i c r o t o m e ,  s t a i ned  
w i t h  u r a n y l  ace t a t e  followed b y  lead c i t ra te ,  an d  e x a m i n e d  
in a Siemens  E l m i s k o p  1A e lec t ron  microscope.  

Results.  The  u l t r a s t r u c t u r a l  m o r p h o l o g y  of n o rn l a l  
r a b b i t  skin ep i the l i um an d  t h e  u n t r e a t e d  k e r a t o a c a n -  
t h o m a  has  p rev ious ly  been  descr ibed  7. T h e  Golgi a p p a r a t u s  
a n d  t h e  rough-su r faced  endop lasmic  r e t i c u l u m  are  
sparse.  Desmosomes  are t h e  ev i d en t  cell  j unc t ion .  I n  
sect ions  cu t  f rom t issue  b locks  t r e a t e d  w i t h  l a n t h a n u m ,  

7 L. t>RUTKIN, J. invest. Derm. d8, 326 (1967). 

Fig. 1. The gap junction lattice 
(GJ L) is seen in an oblique profile. 
• 112,750. 

Fig. 2. The gap junction in the 
mucus producing tumor can as- 
sume a very long profile and 
measure 3 to 4 ~zm in length. 
Arrow points to gap junction 
lattice. • 56,000. 
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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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