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'Clear' Cells  in the  N o r m a l  Cervica l  E p i t h e l i u m  of 

The presence  o5 stel late  or dendr i t ic  cells in h u m a n  
epidermis  has been well known  since the  original descrip-  
t ion by  LANGERHAI~S over  100 years  ago 1. W i t h  the  e lectron 
microscope these  ceils can be readi ly  dis t inguished f rom 
the  sur rounding  kera t inocy tes  in s t ra t i f ied  squamous  
epi the l ium by  the i r  l ighter  cy top la sm due to the  pauc i ty  
of r ibosomes and  f i laments ,  lack of desmosomal  a t t ach-  
men t s  and  presence of dendr i t ic  processes 2. Similar  cells 
usual ly referred to as 'clear '  ceils have  a!s0 been  repor ted  
in t he  normal  s t ra t i f ied  squamous  ep i the l ium of t he  
gingiva, esophagus,  nasopharynx ,  vulva,  exocervix  and  
vag ina  in man3-1% and  in t he  female  genital  t r ac t  of 
several  m a m m a l i a n  species 5,6,11 The u l t r a s t ruc tu ra l  
features  o5 such cells in h u m a n  exocervix and  vagina  are 
ident ical  to  those  of ep idermal  Langerhans '  cells s-l~ The 
clear cells of mouse  cervical  ep i the l ium have  been  examin-  
ed only  wi th  the  l ight  microscope and  have  shown his to-  
chemical  similari t ies to  those  found in t he  h u m a n  cervix 5 
In  th is  communica t ion  we repor t  t he  fine s t ruc ture  .of 
clear cells in mouse  cervical  ep i the l ium and  compare  t h e m  
wi th  cor responding  cells of t he  h u m a n  cervix .  

R a n d o m  bred  3-week-old I C R / H a  mice ob ta ined  f rom 
W e s t  Seneca Laborator ies ,  Seneca, New York, were used 
in th is  s tudy.  The ent i re  cervix was excised f rom 8 mice and  
each r ing of t issue was fu r ther  cut  in the  ver t ical  p lane  
in to  4 pieces. The spec imens  were  f ixed in 3% glutara l -  
dehyde  in Sorensen 's  p h o s p h a t e  buffer  a t  p H  7.4 for  2 h 
and  pos t f ixed  in osmium te t rox ide  for 2 h. LuF~'s  12 
me thod  of epon embedd ing  was followed and sect ions 

the  M o u s e  

were cut  on an L K B  or Re iche r t  u l t ramicro tome.  Thick 
sect ions were s ta ined  wi th  to luidine  blue and th in  sect ions 
wi th  uranyl  ace ta te  and lead ci trate.  An Hi tach i  H U -  11 E- 1 
electron microscope opera t ing  a t  75 kV was used. 

W i t h  the  l ight  microscope,  the  clear cells were easily 
ident i f ied by  the i r  l ighter  s ta in ing cy top la sm in th ick  
epon sect ions and were found to  be sparse ly  d i s t r ibu ted  
among  the  basa l  and  lower spinous layers of the  epi the-  
lium. Under  the  e lectron microscope,  these  cells were 
irregular  in shape  and  of ten  showed dendr i t i c  processes 
ex tend ing  into intercel lular  spaces be tween  ne ighbour ing  
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Fig. 1. Basal portion of the stratified squamous epithelium of mouse 
cervix. A clear cell (C) is seen among the basal cells (B), which show 
characteristic desmosomes (D) and tonofilaments (T). • 6,000. 

Fig. 2. A portion of the clear cell from Figure 1 showing granules (G) 
of variable size and density. A few small and large aggregations of 
ribosomes axe also seen (R). • 57,500. 
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kera t inoey tes .  All  of t he  clear  cells cha rac te r i s t i ca l ly  
l acked  desmosomes  and  s h o w e d  a genera l  p a u c i t y  of 
organel les  (Figure 1). The  nucle i  were r o u n d  or oval  a n d  
a p p e a r e d  to be  smal le r  t h a n  those  of a d j a c e n t  ep i the l ia l  
ceils. A single cleft  was  obse rved  in t he  nuc leus  of a ve ry  
few ceils. The  nuc lea r  c h r o m a t i n  was usua l ly  condensed  
per iphera l ly .  The  c y t o p l a s m  was more  e lec t ron  t r ans -  
lucen t  a n d  c o n t a i n e d  fewer r ibosomes  wh ich  were m o s t l y  
aggrega ted  in rose t te - l ike  po lysomes  (Figure 2). A l t h o u g h  
typ ica l  b u n d l e s  of t o n o f i l a m e n t s  were absen t ,  a few 
loosely a r r a n g e d  i n d i v i d u a l  f i l amen t s  w i t h  a d i a m e t e r  of 
60-80 A were s o m e t i m e s  observed .  A n  occas ional  long 
i so la ted  m i c r o t u b u l e  was also p r e sen t  in  some cells. The  
c y t o p l a s m  c o n t a i n e d  n u m e r o u s  smal l  smoo th - su r f aced  
vesicles, Golgi  a p p a r a t u s  and  a few iso la ted  c i s t e rnae  of 
rough-su r faced  endop lasmic  re t i cu lum.  A m a j o r i t y  of t h e  
clear  ceils showed  a va r i ab l e  n u m b e r  of dark ,  m e m b r a n e -  
b o u n d  granules .  These  were round ,  ova l  or cons t r i c t ed  to  
form an  hourg lass  or bowl ing  p in  shape  a n d  va r i ed  f rom 
0.07 to  0.7 ~ m  in  d i a m e t e r  or length .  Most  of t h e  granules  
c o n t a i n e d  a n  e lec t ron-dense ,  homogeneous ,  g r anu l a r  core 
b u t  some of t he  larger  ones  showed  a he t e rogeneous  
i n t e r n a l  appea rance .  The  cha rac t e r i s t i c  L a n g e r h a n s  cell 
granules ,  wh ich  h a v e  r ecen t l y  been  recognized as cup-  
shaped  or d i sc - shaped  s t ruc tu re s  18, were n o t  seen in t h e  
clear cells of t he  mouse  cervix.  M e m b r a n e - d e l i m i t e d  
granules  w i t h  a f ine-gra ined  i n t e r n a l  s u b s t a n c e  h a v e  also 
been  descr ibed,  in  a d d i t i o n  to  t yp i ca l  L a n g e r h a n s  
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gran~les ,  in the  clear cells of n o r m a l  h u m a n  v a g i n a  b y  
tTIOFFMEISTER an d  Rm'EC i0. These  a u t h o r s  h a v e  suggested  
t h a t  t h e  granules  r e semble  t h e  p r eme l an o s o mes  p re sen t  
in  t h e  c y t o p l a s m  of h u m a n  ep ide rma l  melanocy tes .  
A l t h o u g h  t h e  precise s ignif icance of clear  cells in  cervical  
e p i t h e l i u m  is u n k n o w n ,  our  p r e l i m i n a r y  s tudies  ind ica te  
an d  incrase  in f r equency  of clear cells in  chemica l ly  
i nduced  s q u a m o u s  ca r c inoma  of t h e  mouse  cevix.  A 
s imi la r  f ind ing  h a s  also been  r epo r t ed  in in  s i tu  ca r c inoma  
of t h e  h u m a n  cerv ix  9. However ,  our  s tud ies  suggest  t h a t  
t h e  clear  cells of mouse  ce rv ix  m i g h t  r ep resen t  a d i f fe ren t  
morpho log ica l  t y p e  of cells t h a n  t h e  L a n g e r h a n s  cells of 
h u m a n  spec imens  1~. 

Rdsumd. U n  e x a m e n  au  microscope  61ectronique des 
cellules ,claires~> de l ' 6 p i t h e l i u m  cervical  de la souris a 
r6v616 qu ' i l  leur  m a n q u e  les g ranules  ca rac t6 r i s t iques  de 
L a n g e r h a n s  d fc r i t e s  dans  les cellules co r r e s p o n d an t e s  de 
l ' exocol  h u m a i n .  
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Seizing Mechanism and Fate of Intranuclear Mitochondria 

D u r i n g  a f i ne - s t ruc tu ra l  s t u d y  of a t r a n s p l a n t a b l e  
t u m o r  o r ig ina ted  f rom a n  ad rena l  cor t ica l  c a r c i n o m a  of 
t he  S y r i a n  golden hams te r ,  i nduced  b y  s.c. in jec t ions  of 
u r e t h a n e  g iven  d u r i n g  t he  suckl ing  per iod  1, m i t o c h o n d r i a  
and  smal l  vesicles were observed  in t h e  nucle i  of t u m o r  
cells. These  s t r u c t u r e s  were  found  in  m a n y  of t h e  cells a t  
ea r ly  in t e rphase ,  wh ich  showed  d i l a t ed  pe r inuc l ea r  space  
and  t he  c h r o m a t i n  t e n d e d  ye t  to  be  d isposed  t h r o u g h o u t  

t h e  nuclei ,  in  larger  n u m b e r s  (Figure  2). I n  o the r  res t ing  
cells these  s t r u c t u r e s  were found  in  smal le r  n u m b e r .  No 
nuc lea r  enve lope  s u r r o u n d i n g  these  m i t o c h o n d r i a  an d  
vesicles was  discernible .  M a n y  of these  s t r u c t u r e s  could 
be  def in i te ly  iden t i f i ed  as m i t o c h o n d r i a ,  in t h a t  t h e y  

s h o w e d  a doub le  l i m i t i n g  m e m b r a n e  a n d  i n t e r n a l  cristae.  
Some t imes  swollen an d  a l t e red  m i t o c h o n d r i a ,  wh ich  
were s u r r o u n d e d  only  b y  a single t h i ck e r  m e m b r a n e  a n d  
c o n t a i n e d  w h a t  seemed to  r ep re sen t  r e m n a n t s  of cristae,  
were encoun te red .  Some of t h e m  showed a severe decrease  
in t h e  d en s i t y  in  t h e  m a t r i x  areas  assoc ia ted  w i t h  t h e  
a p p e a r a n c e  of f ine f i l amen t o u s  c o m p o n e n t s  s i m u l a t i n g  
t h e  m i t o c h o n d r i a l  D N A  2 a n d  aggrega tes  of e lec t ron-  
dense  m a t e r i a l  (Figure  3). No i n t r a n u c l e a r  m i t o c h o n d r i a  
were de tec ted  in cells a t  p rophase .  T h e  smal l  vesicles 
were p r o b a b l y  de r ived  f rom t h e  endop la smic  r e t i cu lum 
wh ich  are v e r y  r ich  in t h e  c y t o p l a s m  in th i s  t u m o r  cell 
line. 

T h e  abscence  of a nuc lea r  enve lope  s u r r o u n d i n g  t h e  
m i t o c h o n d r i a  an d  vesicles i nd ica t e s  t h a t  t h e y  are n o t  
' nuc l ea r  pseudo- inc lus ion '  3. Severa l  poss ib i l i t ies  can  be  
sugges ted  to  exp la in  t h e i r  loca t ion  w i t h i n  t h e  nuclei.  I t  
has  been  a s s u med  4-7 t h a t  passage  t h r o u g h  en la rged  
nuc lea r  pores,  i n c o r p o r a t i o n  w i t h i n  a p inched-of f  invag in -  

Fig. 1. Portion of a cell, at ana-telophase, of a transplantable adrenal 
cortical carcinoma of the Syrian golden hamster. Vesicles are gather- 
ing near a coalescent chromosomal mass and surrounding a mitochon- 
dria (asterisk). Some of them are adhered to both of the structures 
(arrows) and fusing each other (long arrows). • 45,400. 
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