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heben  lassen, wenn energiereiche Metabol i te  zugeft ihrt  
werden  oder  wenn  energiel iefernde Stoffwechselprozesse  
ki ins t l ich s t imul ie r t  werden  8. 

Summary. W h e n  f luoride- ions or monoiodoace ta te  is 
added  to  the  a m b i e n t  medium,  the re  occur in f ish larvae  
af ter  12 h, and  in eels af ter  24 h, in some places,  solid 

3 W. LANDAUER und D. SOPHER, J. Embryol. exp. Morph. 24, 187- 
202 (1970). 

ep idermal  prol i ferat ions .  The effect  of glycolysis inhibi tors  
on ep idermal  mi to t i c  ac t iv i ty  m i g h t  be due  to an impair-  
m e n t  of energy  m e t a b o l i s m  as i t  is nullified by  a simul- 
t aneous  app l ica t ion  of inorganic d i p h o s p h a t e  or b y  
doubled  O 3 par t ia l  pressure  of 320 m m  Hg. 
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Paired  Cis ternae ,  the  Charac ter i s t i c  Fea ture  of Foeta l  Cel ls  

The cells in the  var ious  organs of fetuses  are general ly  
more  p r o m i n e n t  in mi to t ic  act ivi t ies  and less d i f fe ren t ia ted  
in specific charac te r  t h a n  those  of adults .  The p resen t  
paper  concerns  a par t i cu la r  m e m b r a n e o n s  in t racy to -  
p lasmic  s t ructure ,  which  has only  in f requen t ly  been  
observed  in cul tured t u m o r  cells 1-3 b u t  never  found  in 
normal  adu l t  ceils. The f inding will  be descr ibed as a 
fea ture  charac ter i s t ic  of i m m a t u r e  fe ta l  cells. 

Materials and methods. Materials  used were the  t issues 
of var ious  endocr ine  and  hematopo ie t i c  organs of 10 
h u m a n  fetuses,  ob ta ined  by  spon taneous  or legal abort ion,  
in 20-30 weeks of gesta t ion.  The younges t  fe tus  was  350 g 
in weight ,  20 cm in c rown to  heel length,  and  the  oldest  
1,100 g and  35 cm. Small  t issue spec imens  of the  p i tu i t a ry  
gland, t hy ro id  gland, adrena l  gland, k idney,  testis ,  liver, 
spleen and  bone  marrow,  t a k e n  wi th in  15 minu tes  post-  
mor t em,  were f ixed in a mix tu re  of 2 % g lu ta ra ldehyde  and 
2% fo rma ldehyde  and  then  in 1% osmium te t rox ide  wi th  

sucrose added.  They  were e m b e d d e d  in E p o n  812 af ter  
Luf t ' s  technique.  U l t r a t h i n  sect ions cut  by  a Po r t e r -B lum 
u l t r amic ro tome  were doubly  s ta ined  wi th  uranyl  ace ta te  
and  Rayno ld ' s  lead. P h o t o g r a p h s  were t aken  wi th  a 
JEM-100 B electron microscope.  

Results. Cells in act ive  prol i ferat ion,  e.g., i m m a t u r e  
e ry th rob las t s  a had  peculiar  i n t r acy top la smic  s t ruc tures  
composed  of 4 closely spaced paral lel  m e m b r a n e s  (Figures 
1A, 2A). 

The inner  2 m e m b r a n e s  were a r ranged  face to face wi th  
a space of co n s t an t  w i d t h  of lOOJt-300/k and  of h igh 
electron dens i ty  b e t w een  t h e m  and  had  no r ibosomes on 

1 M.A. EPSTEIN, J. biophys, biochem. Cytol. 10, 153 (1961). 
2 M. I{UMEGAWA, M. CATTONI and G. G. ROSE, J. Cell Biol. 36, 443 

(1968). 
3 T. FUKUDA and M. SEIjI, in preparation. 

Fig. 1. Paired cisternae ill foetal erythroblasts. A) A typical paired cisternae in the mitotic cells. The inner 2 membranes were agranular and 
arranged face to face with a space of constant width of 100 A and of high electron density. B) Similar feature between the nuclear envelop and 
a endoplasmie reticulum. C) Invagination of inner agranular membrane into a eisterna of rough surfaced endoplasmie reticulum. 
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Fig.  2. S c h e m a t i c  r e p r e s e n t a t i o n  of va r i ous  
p a t t e r n s  of p a i r e d  c is ternae .  

t h e i r  surface,  whi le  t h e  ou te r  2 m e m b r a n e s  were va r i ab l e  
in  d i s t ance  f rom t h e  i n n e r  ones a n d  h a d  r ibosomes  on  
t h e i r  ou te r  surface,  as r o u g h  surfaced  endop lasmic  re t i -  
c u l u m  does. 

Th i s  s t r u c t u r e  seems to  m a k e  a b a c k - t o - b a c k  connec-  
t i o n  of two f l a t t e n e d  c i s t e rnae  of endop lasmic  re t i cu lum,  
b u t  a s imi la r  f ea tu re  was  also p r e sen t  be tween  a e i s t e rna  
of endop la smic  r e t i c u l u m  a n d  nuc lea r  enve lope  (Figures  
1B, 2D). 

A t  t he  end  of t he  s t ruc tu re ,  t he  u n i t  spl i t  i n to  e i s t e rnae  of 
rough  sur faced  endop l a smic  r e t i c u l u m  b u t  d i rec t  connec-  
t i on  be tween  t h e  i nne r  2 m e m b r a n e s  were s o m e t i m e s  
e n c o u n t e r e d  (Figure  2B). As a ra re  ins tance ,  i nne r  agra-  
n u l a r  m e m b r a n e s  were recognized as a n  in fo ld ing  or 
i n v a g i n a t i o n  of r o u g h  surfaced  endop la smie  r e t i cu lum 
in to  a c i s t e rna l  l u m i n a  (Figures  1C, 2C). General ly ,  long 
fo lded s t r u c t u r e s  were  found  in t h e  mi to t i c  cells to  encircle  
t he  nuc leus  a n d  occas ional ly  m a d e  t r i p l e t  c i s t e rnae  
(Figure  2E). B u t  sho r t  s t r a i g h t  ones  were obse rved  in t h e  
cells of t h e  in t e rphase .  

Beside  t he  i m m a t u r e  e ry th rob la s t s ,  these  m e m b r a n e o u s  
s t r u c t u r e s  were found  in the  ep i the l ia l  cells of t he  p i t u i t a r y  
gland,  t h y r o i d  gland,  r ena l  t ubu l e s  a n d  Ser tol i  cells a n d  
spe rma togon ien .  Therefore ,  these  s t r u c t u r e s  were r ega rded  
to  be  un ive r sa l ly  cha rac t e r i s t i c  of foeta l  cells. 

Discussion. The  u n u s u a l  a r r a n g e m e n t  of 2 e i s t e rnae  
(paired c is ternae)  was  i n f r e q u e n t l y  obse rved  in t u m o r  
cells 5, ~ and  cu l tu red  cells, e.g., H e L a  cells, K.B.  cells ~ a n d  
m e l a l / o m a  cells 3 a n d  in P H A - s t i m u l a t e d  lymphoeytes~ ,  
whi le  i t  has  no t  been  descr ibed  in n o r m a l  adu l t  t issues.  
The  f ind ing  seemed to  be  c o m m o n  in und i f f e r en t i a t ed ,  
ac t ive ly  p ro l i f e ra t ing  cells. 

The  f o r m a t i o n  of these  pa i r ed  c i s t e rnae  can  be  a t t r i -  
b u t e d  to  1. a d u p l i c a t i o n  of t he  nuc lea r  enve lope  d u r i n g  
mi tos i s  a n d  i ts  r e m n a n t s ,  2. a special  way  of r e p r o d u c t i o n  
for endop lasmic  re t i cu lum,  or 3. s econda ry  c o m m u n i c a t i o n  
of 2 endop la smic  r e t i eu lum.  I n  t he  mi to t i c  phase,  pa i red  
c i s t e rnae  a p p e a r e d  more  f r e q u e n t l y  a n d  especial ly  long 
ones  enc i rc led  t he  nucleus:  On t h e  o t h e r  hand ,  t h e y  were 
shor t ,  s t r a i g h t  a n d  less f r equen t  in  t he  in te rphase .  Th i s  
fac t  ind ica tes  a n  i n t i m a t e  r e l a t i onsh ip  of th i s  s t r u c t u r e  
w i t h  nuc l ea r  mitosis .  

A t  t h e  end  of t h e  s t ruc tu re ,  closely s i t u a t e d  a g r a n u l a r  
i n n e r  m e m b r a n e s  s epa ra t e  f rom each  other ,  and  each  of 

t h e m  forms  i n d i v i d u a l  c i s t e rna  of rough  surfaced endc -  
p la smic  re t i cu lum.  T h e  f ind ing  suggests  t h a t  the  s t r u c t u r e  
t akes  p a r t  in  t h e  f o r m a t i o n  of new endop lasmic  re t i cu lum.  
On t h e  o the r  h a n d ,  t h e  space b e t w e e n  t h e  i nne r  a g r a n u l a r  
m e m b r a n e s  was a lways  c o n s t a n t  in  w i d t h  a n d  m o d e r a t e l y  
h igh  in  e lec t ron  dens i ty .  Therefore ,  t h e  s t r u c t u r e  could be  
r ega rded  as a s econda ry  c o m m u n i c a t i o n  of endop lasmic  
r e t i c u l u m  ill a way  s imi la r  to  t h a t  of the  t i g h t  j u n c t i o n  or 
al l ied s t r u c t u r e s  of cell m e m b r a n e s .  

Desp i t e  t h e  progress  of e lec t ron  microscopic  t echn iques ,  
t h e  r e p r o d u c t i v e  m e c h a n i s m  of endop lasmic  r e t i c u l u m  
r e m a i n e d  unce r t a in .  I f  t h e  m e m b r a n e o u s  s t ruc tu re ,  as 
descr ibed  in t h e  p re sen t  repor t ,  t akes  a role in  r ep roduc-  
t ion  of new endop lasmic  r e t i cu lum,  t h e  i nves t i ga t i on  of 
foetal  cells deserves  special  a t t e n t i o n  in the  morphogene t i c  

s t u d y  of t h i s  s t ruc tu re .  
T h e  r e s emb l an ce  of a c e r t a i n  p r o p e r t y  of the  foeta l  cells 

to  t h a t  of cu l tu red  m a l i g n a n t  cells could supply  some 
i n f o r m a t i o n  on t h e  m e a m n g  of und i f f e r en t i a t i on  an d  
ma l i g n an cy .  

Zusammen/assung. Die e igena r t igen  i n t r a z y t o p l a s m a -  
t i s ch en  m e m b r a n 6 s e n  S t r u k t u r e n  w u r d e n  in  ve r sch iedenen  
f6 ta len  Zellen gefunden.  Die e inhe i t l i che  S t r u k t u r  ist 
d u r c h  2 inne re  agranultkre u n d  2 t~ussere granult~re Mem- 
b r a n e n  eha rak te r i s i e r t .  Diese g e p a a r t e n  M e m b r a n e n  wur-  
den  als eine Stufe  ffir den  spezi f i schen P roduk t ionsp rozes s  
v o n  n e u e m  en d o p l a s mi s ch em R e t i k u l u m  in f6 ta len  Zellen 
aufgefasst .  
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