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only an autoradiographic approach to the problem of 
penetration is possible. With the second, in which 
Zajdela ascitic hepatoma cells are incubated in the pre- 
sence of labelled NHCP, the labelling distribution inside 
the cells can be studied by means of a biochemical 
extraction method. 

Materials and methods. Nuclei from hepatic cells of 
adult Pleu~,odeles and from Zajdela ascitic hepatoma ceils 
are isolated as described in 16. The  chromatin and thai1 the 
NHCP are isolated according to a modification by K~ui~ 1~ 
of WAI~G'S method ~. NHCP can be kept frozen at --80 ~ 
in 5 • 10 -~ M tris HC1 (pH 8.5). All operations are per- 
formed at  4 ~ 

NHCP labelling, nsI labelling of NHCP is performed 
by an adaptation of the enzymatic method (use of solid 
state bovine lactoperoxidase) of David ~8. Free iodine is 
separated from labelled NHCP by means of chromato- 
graphy on a (15 • era) G 15 Sephadex column. All 
operations, except labelling, are performed at  4~ The 
exposed cells are embryonic ceils, obtained from medullary 
plate and the chordomesodermal region of Pleurodeles 
waltlii embryos at  the neurula stage. After disaggregation 
the isolated ceils are cult ivated according the technique 
of Duprat  x9 in plastic micro-chambers. The above cells 
are treated with Barth 's  solution, without bovine serum 
albumin (BSA) but  with labelled NHCP extracted from 
hepatic Pleurodeles (homospeciiic proteins) cells or from 
Zajdela ascitic hepatoma (heterospecific proteins) cells, 
.with an active protein concentration of 50 ~g/ml culture 
medium 15. After the period of treatment,  they are washed 
with Barth 's  solution, fixed in situ for 24 h with 5% 
IormoI in Sorensen's 0.1 M phosphate buffer at pH 7.4. 
The cells are embedded in epon. Sections about 1500 A 
thick are placed for optical autoradiography on slides 
(previously covered with gelatin and dessicated) and then 
coated with a 50 tam Ilford L4 emulsion layer. After t to 
3 weeks' exposure (at 4~ in a dehydrated atmosphere), 
specimens are developed for 20 min at  14 ~ 

Zaydel~ ascitic hepatoma cell labelling. Cells cultivated 
in 5 mt flasks or in spinners in Glasgow medium are 
incubated at  37~ for 6 h in the presence of 125INa 
labelled NHCP (50 txg/ml medium). The nuclei are extract-  
ed as described in 16. Cytoplasmic and nuclear fractions 
are isolated and their radioactivity determined. 

Results and discussion. The NHCP labelling technique 
using iodination allows specific activities between 0.5 and 
2.5 • 10 ~ dpm/~g to be obtained. The labelling is stable in 
our incubation conditions for periods at least as long as  

those of our penetration studies. In any case, the radio- 
act ivi ty precipitated by trichloracetic acid does not  
decrease over this period when maintained at 4 ~ (taking 
into consideration the decrease in 125INa radioactivity). 
Our modified iodination method does not change NHCP 
biological activity, since homospecific labelled NHCP 
added to a culture medium at a concentration of 50 ~g/ml 
was previously found to inhibit  morphological differentia- 
tion of neurons and alter muscular cell differentiation ~5. 
From autoradiography carried out on sections 1500 
thick, it is seen that  almost all the nuclei are hardly 
labelled at aI1, unlike the cytoplasm which is very 
significantly 1abetted (Figure). EveI1 after 16 h incubat ion 
of cells in the presence of NHCP, no significant nuclear 
labelling is observed. This agrees with the results of the 
study of nsI labelled NHCP ascitic (Zajdela) hepatoma 
penetration ill the ceils of the same tissue. Almost all the 
radioactivity is localized in the cytoplasmic fraction 
(Table) as cellular fractionation and determination of 
the radioactivi ty of the different fractions show. Although 
preliminary results lead us to think tha t  most of the 
proteins are labelled with high specific activity, we cannot 
exclude the hypothesis tha t  some of them are scarcely 
labelled at all and thus escape monitoring in auto- 
radiography. In addition, using the autoradiographic 
technique on whole cells treated and fixed on culture 
chambers without detaching them from their  support, we 
cannot conclude tha t  there is a difference in labelling 
between the various cellular types, whereas on the biolo- 
gical tests, only the neurons are sensitive to NHCP 
action 1~. Furthermore, heterospecific labelled NHCP 
penetration showed a cytoplasmic labelling as great as 
labelling obtained with homospecific NHCP;  but it has 
previously been shown tha t  heterospecific NHCP does 
not  act on morphological cellular differentiation. These 
results thus give evidence within the limits of our auto- 
radiographic technique for a) penetration and concentra- 
tion of proteins at the cytoplasmic level and not at the 
nuclear level, which raises the question of how they act 15. 
b) Homospecific and heterospecific proteins penetrate 
the cells equally welt, although the heterospecific ones 
have no action on cell differentiation, unlike the homo- 
specific ones. 

16 j .  ZALTA, J. P. ZALTX and R. SI~ARD, J. Cell Biol. 57,563 (1971). 
aT T. Y. WANG, J. biol. Chem. 292, 1220 (1967). 
is G. S. DAVID, Biochem. biophys. Res. Commun. dS, 464 (1972). 
19 A. M. DUPRAT, J. Embryol, exp. ~orph. 24, 119 (1970). 

Cell Types originating from Kidney Explants of Young and Old Mice 
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Summary. Explants from young and old mouse kidneys give rise to two different cell types when placed in organ 
cfilture dishes. The two cell types differ in morphology and ability to grow in vitro. Explants  from young mice give 
rise to one predominant cell type;  those from old mice give rise to another. Our data supports the mosaic theory of 

aging. 

Since the initial reports by CARREL and BURROWS 1 
tha t  cells emigrate more rapidly from explants taken 
from young animals than those taken from older animals, 
this phenomenon, referred to as ' latency',  has been studied 
in the hope of gaining insights into the general problem of 
organismal and cellular aging a-4. 

EPI-IRUSSI and L&CASSAGNE a noted tha t  different cell 
types emigrated from explants taken from young and 
old animals, as did SOUKI~POVA et al. 6. A majori ty  of 
these studies have been qualitative, made on explants 
cultured in plasma clots or hanging drops, and generally 
only continued for a few hours or days. Our experiments 
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Fig. 1. Abscissa: Time (days); ordinate: average number of cells 
growing out of explants. �9 . . . . .  , young mouse; A-- -- --A, old mouse. 

h a v e  been  des igned  to  o b t a i n  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  
d a t a  on  t h e  n u m b e r  a n d  t y p e  of ceils e m i g r a t i n g  f rom 
e x p l a n t s  t a k e n  f rom mouse  k idneys ,  a n d  to s t u d y  t h e  
g r o w t h  c a p a c i t y  of these  cells in  v i t ro .  

Y o u n g  (4-week) a n d  older  (8- to  9 -mon th )  male,  I .C.R. 
s t r a in  mice, were ki l led b y  cerv ica l  d is locat ion.  T h e  lef t  
k i d n e y  was r emoved ,  t h e  capsule  peeled  off a n d  t h e  co r t ex  
minced  in to  2 to  3 m m  f r a g m e n t s  in  Eag le ' s  m i n i m a l  
essen t ia l  m e d i u m  (MEM) w i t h  H a n k s '  salts,  10% h e a t -  
i n a c t i v a t e d  fe ta l  calf  se rum,  2,000 m M  glutamine/1,  a n d  
an t ib io t i c s  (5,000 un i t s .o f  penic i l l in  a n d  5,000 Fg s t r e p t o -  
myc in /ml )  a t  37 ~ I n  some expe r imen t s ,  2 k i d n ey s  f rom 
mice  of t h e  same  age were  pooled.  

Th ree  f r a g m e n t s  were p laced  on  s ta in less -s tee l  gr ids  in  
t h e  cen te r  of Fa l con  o rgan  cu l tu re  dishes  (Fa lcon  No. 

3 0 1 0 ) ;  t h e  well  c o n t a i n e d  a cover  slip a n d  suff ic ient  
m e d i u m  as descr ibed  above  to al low a meniscus  of m e d i u m  
to  cover  t h e  exp lan t s .  T h e  ou t e r  well  of t h e  d ish  c o n t a i n e d  
ster i le  water ,  a n d  t h e  whole  a s s e m b l y  was i n c u b a t e d  a t  
37 ~ in a n  a t m o s p h e r e  c o n t a i n i n g  5 %  CO~ a n d  95% air  
an d  s a t u r a t e d  w i t h  wate r .  

A t  24-hour  i n t e r v a l s  t h e  gr id  an d  exp l an t s  were p laced  
in a new assembly .  T h e  cells t h a t  h a d  col lected on  t h e  
cover  slip were coun ted ,  t h e n  f ixed in abso lu te  m e t h a n o l  
a n d  s t a ined  w i t h  Giemsa.  T h e  e x p e r i m e n t s  were t e r m i -  
n a t e d  w h e n  cells ceased to  emig ra t e  f rom exp lan t s .  

T h e  d a t a  in  F igu re  1 d e m o n s t r a t e  t h a t  more  cells 
emig ra t e  f rom y o u n g  mouse  k i d n e y  e x p l a n t s  t h a n  f rom 
s imi lar  e x p l a n t s  t a k e n  f rom older  mice. B o t h  sets  of 
exp l an t s  seem to  ach ieve  m a x i m a l  e m i g r a t i o n  b e t w e e n  
t h e  9 th  a n d  10 th  days  a f t e r  e x p l a n t a t i o n .  Cel lular  
e m i g r a t i o n  f rom t h e  e x p l a n t s  t a k e n  f rom y o u n g  mice  
con t inues  for a t  l eas t  8 days  longer  t h a n  f rom t h e  e x p l a n t s  
t a k e n  f rom old mice. 

The  e m i g r a t i n g  cells h a v e  two d i s t i nc t  morphologies .  
The  f i r s t  or 'A '  t y p e  cells (Figure  2) are h i g h l y  cyto-  
plasmic,  h a v e  u n d u l a t i n g  borders ,  a n d  genera l ly  c o n t a i n  

Fig. 2. 'A' type cells ~ x 600. 
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Fig. 3. 'B' type cells ~ x 6 0 0 .  
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Fig. 4. Abscissa: Time (days); ordinate: average number of cells 
growing out of exp]ants of young mouse kidney. - - - - ,  A cells; 
A - - - - - - A ,  B ceils. 
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on ly  I nucleolus .  These  cells h a v e  a n  ave rage  l e n g t h  of 
13.4 :~= 1.8 ~zm a n d  were 4.8 4- 0.2 tzm wide,  a n d  t h e i r  
nuclei ,  a n  ave rage  d i a m e t e r  of 3.2 4- 1.2 ~xm. T he  second 
or  ']3' t y p e  cells (Figure 3) are  cons ide rab ly  smal le r  t h a n  
the  A cells, a n d  t h e i r  nuclei,  o f t en  mul t i - I lucleola te ,  h a v e  
a n  ave rage  l e n g t h  of 5.8 4- 1.0 txm a n d  are 2.4 4- 0.4 v m  
wide. 

The  re la t ive  d i s t r i b u t i o n  of t he  two  cell t ypes  emigra t -  
ing f rom y o u n g  a n d  old mouse  k i d n e y  exp l an t s  is shown  
in F igures  4 a n d  5. I t  can  be  seen t h a t  A cells m a k e  up  
8 0 - 9 0 %  of t h e  e m i g r a t i n g  p o p u l a t i o n  f rom y o u n g  ex- 
p l a n t s  for t he  f i rs t  16 days,  a f t e r  w h i c h  t h e y  decl ine a n d  
13 cells r ap id ly  become  t h e  domii la i l t ,  b u t  n e v e r  t he  only,  
cell type .  

I n  expla i l t s  t a k e n  f rom old mouse  k idneys  t he  A cells 
n e v e r  are  t h e  p r e d o m i n a n t  cell type ,  on ly  r each ing  50% 
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Fig. 5. Abscissa: Time (days); ordinate: average number of ceils 
growing out of explants of old mouse kidney. - - - -, A cells; A----A, 
B cells. 

of t h e  t o t a l  p o p u l a t i o n  a f t e r  8 days,  a n d  dec l in ing  the re -  
af ter .  The  B cells are  d o m i n a n t  f rom t h e  s t a r t  a n d  con-  
t i n u e  to  e m i g r a n t e  f rom t h e  e x p l a n t  a f te r  A cells no  longer  
emigra te .  

W h e n  s u b c u l t u r e d  in t h e  same  m e d i u m  in w h i c h  t h e  
e x p l a n t s  were placed,  t he  A ceils were capab le  of a l eas t  
7 popu la t io i l  doubl ings ,  whereas  t he  13 t y p e  cells could 
on ly  double  2, or a t  m o s t  3, t i m e s  in th i s  med ium.  These  
cells m a i n t a i n e d  t h e i r  s ingu la r  morpho log ies  d u r i n g  
g r o w t h ;  we did  n o t  observe  a n y  morpho log ica l  i n s t a b i l i t y  
in  e i the r  cell isolates.  

Our  obse rva t i ons  lend s u p p o r t  to  t h e  sugges t ion  f i r s t  
m a d e  b y  SOUKUPOVA and  HOLECKOVA 7 t h a t  ' . . .  e x p l a n t e d  
t i ssue  looks like a mosaic  of more  or less ac t ive  a n d  inac-  
t i ve  pa r t s ,  a n d  t h e  p e r c e n t a g e  of i nac t i ve  p a r t s  increases  
w i t h  inc reas ing  age of t he  donor  of t he  o rgan ' .  

The  differences  in t he  in  v i t ro  g r o w t h  ab i l i t y  of t he  A 
a n d  ]3 cells suppo r t s  t he  h y p o t h e s i s  t h a t  t he  mosaic  
refers  to a c o m b i n a t i o n  of cells w i t h  low a n d  h igh  g r o w t h  
po ten t i a l ,  c o n s o n a n t  w i t h  t h e  h y p o t h e s i s  e x p o u n d e d  b y  
HAYFLICK S for t h e  cel lular  bas is  for  aging. 

Before  accep t ing  th i s  h y p o t h e s i s  in  t o t o  one shou ld  
r e m e m b e r  t h a t  t he  m e d i u m  used  a n d  t he  r a t i o  b e t w e e n  
t h e  n u m b e r  of cells in  t he  i l loculum a n d  t h e  v o l u m e  of 
m e d i u m  has  a powerfu l  effect  oil t h e  ab i l i t y  of cells to  
grow in v i t ro  9. F u r t h e r m o r e ,  some cell t ypes  h a v e  b e e n  
s h o w n  to  be  u n a b l e  to  su rv ive  in t he  absence  of o t h e r  cell 
t ypes  10. Our  d a t a  are s imi la r  to  those  r epo r t ed  b y  FRANKS 
a n d  COOPER 11 who r epo r t ed  t h a t  two p r e d o m i n a n t  cell 
t ypes  were found  in cell l ines o r i g ina t i ng  f rom h u m a n  
lung  embryos .  

M. SOUKUPOVA and E. HOLEGKOVA, Expl Cell Res. 33, 361 (1964). 
s L. HArFLICK, Am. J. med. Set. 265, 432 (1973). 
9 R. HAM and L. W. MURRAY, J. Cell Physiol. 70, 275 (1968). 

10 L. M. FRANKS, P. N. RIDDLE, A. W. CARBON~LL and G. O. GE'Z, 
J. Paht. 100, 113 (1970). 

11 L. M. FRANKS and T. W. COOPER, Int. J. Cancer 9, t9 (1972). 

Untersuchungen fiber stabile und w~ihrend der frfihen i Quellungsstadien neu,,synthetisierte Poly(A)- 
RNA yon tA~rostemma-Samen 
Studies orr'Stable and During Early Imbibition Phases Synthesized P o l y ( A ) - R N A  of  Agrostemma 
githago Embryos 
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Republik, DDR), 30. Juni 7975. 

Summary. R N A  isola ted  f rom d r y  e m b r y o s  of Agrostemma githago seeds con ta ins  poly(A)-sequei lces ,  b u t  in  v e r y  smal l  
a m o u n t s .  I n  t he  ea r ly  p h a s e  of imb ib i t i on ,  a n  i n t ens ive  syn thes i s  of po ly (A) -con ta in ing  R N A  is b r o u g h t  abou t .  The  
i m p o r t a n c e  of t h i s  syn thes i s  of p o l y ( A ) - R N A  is discussed.  

Die N a t u r  der  f r i ihen  l ~ N A - S y n t h e s e  que l lender  Sa- 
m e n  uild ihre  B e d e u t u n g  fiir die S a m e n k e i m u n g  is t  um-  
s t r i t t e n  ~. N a c h  13efunden m e h r e r e r  A u t o r e n  se tz t  die 
tZNA-Syn these  e rs t  in de r  sp / i ten  Quel lungsphase ,  m6-  
gl icherweise e rs t  ku rz  vo r  d e m  1Radiculadurchbruch  ein, 
so dass  die Prote i l le  in  d iesem Z e i t r a u m  ausschl iess l ich 
an  langleb iger  m R N A  gebi lde t  werden  di i r f tena-% I n  
ungequolleneI1 Samei l  s ind  solche s tabi le i l  mIRNA, die 
bere i t s  w g h r e n d  de r  Embryoge l l e se  t r a n s k r i b i e r t  w u r d e n  7, 
e indeu t ig  nachgewiesen  s-10. U n m i t t e l b a r  n a c h  Quel lungs-  
b e g i n n  w u r d e n  dagegen  b e i m  W e i z e n  11-1a, Roggen  1~, 

MAIS 15 oder  bet  Phaseolus angularis 16 R N A - S y n t h e s e n  
gemesseI1, l J b e r  die N a t u r  de r  f r t ihen  tZNA-Syn these  g i b t  
es ke ine  e inhe i t l i che  Auffassung.  CItEN e t  al. 11 h a b e n  bet  
W e i z e n e m b r y o n e n  in den  erstei l  Q u e l l u n g s s t u n d e n  Pr~i- 
r R N A -  u n d  r R N A - ,  abe r  ke ine  m R N A - S y n t h e s e n  ge- 
funden .  A u c h  n a c h  ih r en  Vor s t e l l ungen  soll die u n m i t t e l -  
ba r  m i t  Que l lungsbeg inn  e inse tzende  P ro t e i i l b io syn these  I7 
d u r c h  lai lglebige m R N A  ges t eue r t  werden.  Ai ldererse i t s  
w u r d e n  yon  e inigen A r b e i t s g r u p p e n  a u c h  N e u s y n t h e s e n  
yon  H n -  bzw. m R N A  w ~ h r e n d  de r  f r i ihen  Quel lungs-  
s t ad i en  yon  S a m e n  wahrsche in l i ch  g e m a c h t  12,15,16. 


