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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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Fig. 2. Cells of the same tumor. A nucleus contains several mitochon- 
dria (arrows) and vesicles. The perinuclear space is markedly dilated 
and the chromatin is not yet reduced to a marginal zone of the nucleus 
showing that this ceil is at early interpbase. In the cytoplasm mito- 
ehondria and numerous vesicles, the same found in the nucleus, are 
scattered. • 12,790. 

Fig. 3. A swollen and altered intranuelear mitocbondria with the single 
thicker membrane and matrix areas of lesser density, containing pro- 
minent fine filamentous components and opaque aggregates. Such a 
mitochondrion is always separated by a halo area of medium density 
from the nucleoplasm. • 59,680. 

at ion,  or inclusion wi th in  t he  nuclear  envelope a t  ana-  
te lophase  m a y  have  been  induced.  We found these  
s t ruc tures  mos t ly  in t he  ceils a t  early in terphase .  Fur-  
thermore ,  an evidence of seizing of the  mi tochondr i a  by  
a rap id  and  abnormal  fusion of the  numerous ,  c o m p a r a -  
t ive ly  large vesicles, in which  some of t h e m  were adher ing  
to  the  coalescent  ch romosomal  masses  and mi tochondr ia ,  
dur ing the  course of t he  re fo rmat ion  of the  nuclear  
envelope s a t  ana- te lophase ,  was ob ta ined  (Figure 1). We, 
therefore ,  emphas ize  the  impor t ance  of the  seizing at  
ana- te lophase  as the  m o s t  l ikely mechanism:  Observa-  
t ion  of sequent ia l  a l te ra t ions  of the  in t ranuc lear  m/ to-  
chondr ia  shows t h a t  mi toehondr i a  can survive for several  
hours,  and  f inal ly go into dis in tegrat ion,  in the  abnorma l  
condi t ion  of t he  nucleus, in t he  res t ing cell stage.  The 
features  of the  al tered mi tochondr i a  closely resemble  those  
of yeas t  mi tochondr i a  under  anaerobic  condi t ions  and of 
mi tochondr i a  f rom rapid ly  growing root  t ip  of t he  broad 
bean, Vicia [aba 2. I t  is especially in teres t ing  to note  t h a t  
in these  cells t he  mi tochondr i a  have  p r o m i n e n t  D N A  
fi laments .  The presence  of the  in t ranuc lear  mi tochondr i a  

and  the i r  possession of a genet ic  mater ia l ,  DNA,  m a y  
influence some of t he  proper t ies  of cancer  cells". 

Zusammen/assung. In  K e rn en  t r ansp l an t i e r t e r  Tumor-  
zellen, die aus adrenocor t ika lem Carcinom des syr ischen 
Goldhamste r s  s t a m m e n ,  wuJcden hguf ig  Mi tochondr ien  
und  kleine Blgschen festgestel l t .  Diese S t ruk tu ren  wurden  
in Ana te lophase  yon  K e rn en  u mg eb en  und  innerha lb  eines 
Zellenzyklus werden  die e ingekreis ten Mi tochondr ien  
a l lmghl ich im Kern  aufgel6st.  
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In Vitro Fertilization of the Mongolian Gerbil Egg 

H e a t e d  bovine  follicular fluid (BFF) is r epo r t ed t - a  to 
endow ep id idymal  spe rma tozoa  f rom mice and  hams te r s  
wi th  t he  capac i ty  to pene t r a t e  homologous  eggs in vitro.  
This success p r o m p t e d  an a t t e m p t  to achieve in v i t ro  
capac i ta t ion  and  fer t i l izat ion for Mongolian gerbil  gametes  
in t he  presence  of B F F ;  unusual ly  h igh  i r rad ia t ion  re- 
sistance,  exhib i ted  even by  the  early zygote,  makes  th is  
roden t  a sub jec t  of par t icu lar  exper imenta I  in teres t  4, 5. 

Mature  female Mongolian Gerbils were superovu la ted  
by  in ject ion of 20-40 IU  PMS (Equinex,  Ayerst)  and  
48-52 h later  10 IU  HCG (APL, Ayerst) .  Eggs  were  
recovered f rom the  oviduct  13-15 h ~after HCG inject ion 
in the  m a n n e r  descr ibed by  YANAGIMAcHi and  CHANO 6. 
A sperm suspens ion  was p repa red  by  cu t t ing  the  cauda  
ep id idymis  and  press ing out  t he  spe rmatozoa  in a wa tch-  

glass, con ta in ing  0.5 ml  of Tyrode ' s  solut ion;  there  were 
15-20 • 106 spe rm cells/ml in th is  suspension.  B F F  was  
col lected by  means  of a steri le syr inge f rom large follicles 
in ovaries f rom freshly  s laughtered  cows. The fluid was 
cent r i fuged at  2.500 r p m  (800 • for 15 rain and  s tored 
a t  - -4  ~ Before incuba t ion  B F F  was h ea t ed  as descr ibed 
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