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i nco rpo ra t i on  was found  (down to 38% of t he  con t ro l  
value) .  A t  10-~ a n d  10-SM, however ,  t he  i nco rpo ra t i on  
was s t i m u l a t e d  up  to  180%. T he  degree of i nh ib i t i on  a n d  
of e n h a n c e m e n t  b e c a m e  more  p r o n o u n c e d  a f t e r  24 h. E n -  
h a n c e d  i n c o r p o r a t i o n  was obse rved  even  a t  concen t ra -  
t ions  as low as 10-~M. M a x i m a l  e n h a n c e m e n t  occur red  
e i the r  a f te r  12 or 24 h, obv ious ly  d e p e n d e n t  on  t he  pre-  
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Thymidine incorporation into mouse fibroblasts under the influence 
of Prednisolone. Incubation procedures are described in the text. 
Given are % inhibition or increase compared to control values 
(saline). Each column represents the average of 5 roller tubes (3 
measurements per tube), standard deviations are indicated. 

t r e a t m e n t  of L-cells in  t he  f lask cul ture .  The  Tab le  sum- 
mar izes  t he  i n c o r p o r a t i o n  d a t a  for t h e  cont ro l  cu l tu res  
used in the  Figure .  

Inc rease  a n d  decrease  of t h y m i d i n e  inco rpo ra t ion  
a p p e a r  as a f unc t i on  of t he  c o n c e n t r a t i o n  of P redn i so lone  : 
h i g h  concen t r a t i ons  inh ib i t ,  low concen t r a t i ons  s t imu la t e  
'DNA-syn the s i s ' ,  no de t ec t ab l e  effects in  be tween .  The  
concen t r a t i ons  g iven  in t he  F igure  are  t r ue  concen t ra -  
t ions,  because  no  p ro t e in  was present .  P ro te in -b ind ing ,  
wh ich  n o r m a l l y  reduces  t he  c o n c e n t r a t i o n  of free hor-  
mones ,  is the re fo re  avo ided  z6. 

B o t h  effects, s t i m u l a t i o n  and  inh ib i t i on  are  poss ibly  
i n d e p e n d e n t  of each  o the r :  e n h a n c e m e n t  of t h y m i d i n e  
i nco rpo ra t i on  occurs  w i t h o u t  p reced ing  i n h i b i t i o n  a nd  
vice versa.  I t  m a y  be  t h a t  t he  i n h i b i t i o n  s imply  reflects 
toxic  effects of Prednisolone .  T h y m i d i n e  incorpora t ion ,  as 
m e a s u r e d  b y  t h e  m e t h o d  descr ibed,  depends  on  cell num-  
be r  a n d / o r  the  r a t e  of ac tua l  D N A  synthes is .  Our  experi-  
m e n t s  do no t  a l low a s epa ra t i on  of these  2 p a r a m e t e r s  ; an  
e n h a n c e m e n t  of D N A  synthes is ,  however ,  def in i te ly  
follows f rom t h e  d a t a  p resen ted ,  because  cell n u m b e r  itself 
is a func t ion  of DNA-syn thes i s ,  p rov ided  no polyploidiza-  
t ion  occurred.  The  b i m o d a l  ac t ion  of Prednisolone ,  as 
found  in our  expe r imen t s ,  m a y  give a h i n t  how to  expla in  
the  c o n t r a d i c t o r y  resul t s  of cort isol  t h e r a p y  in t he  t rea t -  
m e n t  of tumoursZT. 

Zusammen/assung .  Predn i so lon  w i r k t  auf  L-Zellen in 
v i t ro  b i m o d a l :  Der  E i n b a u  yon  3H-Thymid in  wi rd  in 
Abh/ ing igke i t  v o n d e r  H o r m o n k o n z e n t r a t i o n  g e h e m m t  
bez iehungsweise  gef6rder t .  

C H R .  A C H E N B A C H ,  R .  S u s s ,  V .  K I N Z E L ,  

O .  ~ V I E S E R  a n d  H .  A .  S T U R M  

Absolute thymidine incorporation into fibroblasts control cultures 

6 h  12h 24h  

Cpm/0.1 ml culture 2971 ~ 11% 7431 E 9.9% 4465 i 8% 

Experimental details are given in the text, 

Deutsches Krebs/orschungszentrum, 
Ins t i tu t  [i~r experimentelle Pathologic, 
D-69 Heidelberg (Germany), 29 October 7969. 

I~H. J. HOBENER and W. H. STAIB, Biochemie derNNr-Hormone 
(Thieme, Stuttgart 1965), p. 98. 

17 J. WOLF, P. SPEAR, R,  YESNER and M. E. PATNO, Am. J. Med. 29, 
1008 (1960). 

Embryonic Cell Surface: Electrophoretic Mobilities of Blastula Cells 

I n  embryogenes i s  cells unde rgo  ordered  m o v e m e n t s  
d u r i n g  gas t ru la t ion .  I f  these  m o v e m e n t s  are re la ted  to 
surface cha rge  densi t ies  t h e n  cells f rom d i f fe ren t  em- 
b ryon i c  regions  m i g h t  be  expec t ed  to v a r y  in th i s  respect .  
H e r e i n  we r e p o r t  dif ferences  in  e lec t rophore t i c  mobi l i t ies  
(EPM) of p r e s u m p t i v e  ec todermal ,  m e s o d e r m a l  a n d  endo-  
d e r m a l  ceils f r om b la s tu l a s  of X e n o p u s  laevis. T he  E P M  
of ear ly  e m b r y o n i c  ceils h a v e  to  our  knowledge  n o t  been  
r epo r t ed  previous ly .  

Mater ials  and methods. Eggs  were col lected in BROW~ 
a n d  CASTON'S 1 sal ine w i t h  pen ic i l l in - s t r ep tomyc in .  E m -  
b ryos  ( s tage  8-9) ~ were dejel l ied in 1% c y s t e i n e : p a p a i n .  
Fol lowing t r a n s f e r  to  0 . 0 0 2 M  E D T A  in  Ca++Mg++ free 
STEARNS 'a p H  8.0, v i te l l ine  m e m b r a n e s  were r e m o v e d  
m a n u a l l y  a n d  e m b r y o s  a l lowed to d issocia te  for 1 h. A 
d i scon t inuous  dens i t y  g r a d i e n t  of Ficoll  r a n g i n g  in dens i t y  
f rom 1.07 to 1.13 g /ml  was p repared .  Cells were l ayered  
on t he  g r ad i en t  a n d  cen t r i fuged  a t  500 g, r e su l t ing  in t h e  

f o r m a t i o n  of 6 b a n d s  (Figure 1). To iden t i fy  t he  origin of 
these  layers,  100 e m b r y o s  were micro-d issec ted  in to  3 
regions :  a n i m a l  pole, m a r g i n a l  zone a n d  vege ta l  pole. 
These  regions were  d issocia ted  s epa ra t e ly  and  cen t r i fuged  
in iden t i ca l  d e n s i t y  gradients .  B a n d i n g  p a t t e r n s  for  each 
region are s h o w n  in Tab le  I. E c t o d e r m a l  cells s ed imen ted  
in t h e  l igh tes t  regions (bands  A a n d  B), m e s o d e r m  in the  
i n t e r m e d i a t e  b a n d s  (C, D) and  e n d o d e r m  in t h e  denses t  
regions  of t he  t u b e  (E, F): Some over lap,  occur red  pre- 
s u m a b l y  due to t h e  t e c h n i q u e  of microdissec t ion .  

1 D. D. BROWN and J. D. CASTON, Devl. Biol. 5, 412 (1962). 
P. D. NIEWKOOV and J. FABER, Normal Table o! Xenopus laevis 
(North Holland Pub. Co., Amsterdam 1967). 

a R. N. STEAgNS, in Chemical Basis o] Development (Johns Hopkins 
Press, Baltimore 1958), 
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F o l l o w i n g  c e n t r i f u g a t i o n ,  cel ls  of  e a c h  b a n d  w e r e  re-  
s u s p e n d e d  in  0 . 1 4 5 M  NaC1 p H  7.2, for  m e a s u r e m e n t  of  
E P M .  M e a s u r e m e n t s  w e r e  m a d e  in  a c y l i n d r i c a l  cel l  
e l e c t r o p h o r e s i s  a p p a r a t u s  4. 

T o  t e s t  for  v i a b i l i t y ,  ce l ls  co l l e c t ed  a f t e r  g r a d i e n t  
c e n t r i f u g a t i o n  we re  c u l t u r e d  in  S t e i n b e r g ' s  s o l u t i o n  5 con -  
t a i n i n g  0 . 5 %  a l b u m i n .  S m a l l  a g g r e g a t e s  w e r e  o b s e r v e d  
a f t e r  1 8 - 2 0  h in  c u l t u r e  a t  22~ 

Results and discussion. D u e  t o  w i d e  v a r i a t i o n  in  t h e  
m o b i l i t i e s  o f  e a c h  g e r m  l a y e r  b e t w e e n  d i f f e r e n t  egg  
c l u t c h e s ,  we  m e a s u r e d  350 cel ls  f r o m  e a c h  l aye r .  R e s u l t s  
of  15 e x p e r i m e n t s  a r e  s u m m a r i z e d  in  F i g u r e  2 a n d  T a b l e  
I I .  T h e  E P M  of  p r e s u m p t i v e  e c t o d e r m a l  cei ls  ( l aye r s  A a n d  
B) is 1.38 [x / sec /vo l t / cm.  T h a t  of  p r e s u m p t i v e  m e s o -  
d e r m a l  cei ls  ( C a n d  D) is 1.31 a n d  1.27 r e s p e c t i v e l y ,  a n d  
t h e  m o b i l i t y  o f  p r e s u m p t i v e  e n d o d e r r n a l  cel ls  (E a n d  F) 
1.38. D i f f e r e n c e s  in  E P M  b e t w e e n  t h e  m e s o d e r m a l  v e r s u s  
e c t o d e r m a l  a n d  e n d o d e r m a l  l a y e r s  w e r e  s t a t i s t i c a l l y  
s i g n i f i c a n t .  D i f f e r e n c e s  b e t w e e n  t h e  2 m e s o d e r m a l  a n d  
b e t w e e n  e n d o d e r m a l  a n d  e c t o d e r m a l  l a y e r s  w e r e  n o t  
s i g n i f i c a n t .  

T h e  E P M  o b t a i n e d  for  b l a s t u l a  cel ls  is  h i g h  c o m p a r e d  
to  a d u l t  6 a n d  l a t e  e m b r y o n i c  c e l l sL  T o  t e s t  w h e t h e r  t h e  
h i g h  E P M  o b t a i n e d  w e r e  d u e  t o  s p e c i e s  d i f f e r e n c e s  o r  
w e r e  c h a r a c t e r i s t i c  o f  e m b r y o n i c  ceils,  we  m e a s u r e d  
m o b i l i t i e s  o f  e r y t h r o c y t e s  f r o m  2 s p e c i e s  o f  a m p h i b i a n s .  
T h e  m o b i l i t y  of  Rana pipiens e r y t h r o c y t e s  w a s  1.05 -4- 0.01 
a n d  t h a t  of  Xenopus laevis w a s  1.03 i 0.07.  T h u s  h i g h  
e l e c t r o p h o r e t i c  m o b i l i t i e s  a r e  c h a r a c t e r i s t i c  o f  a m p h i b i a n  
b l a s t u l a  cel ls .  

A c c o r d i n g  t o  ~V[AYH1;W 8 d i v i d i n g  cel ls  h a v e  h i g h e r  E P M  
t h a n  r e s t i n g  cells.  H o w e v e r ,  t h e  h i g h  E P M  o b t a i n e d  in  
b l a s t u l a  ce l ls  m i g h t  n o t  be  d u e  t o  d i v i s i o n  a l o n e  s i n ce  
g a s t r u l a  cel ls  h a v e  a low r a t e  of  d i v i s i o n  9 b u t  h a v e  h i g h e r  
m o b i l i t i e s  1~ H i g h  E P M  is a c o n s e q u e n c e  o f  cell  s u r f a c e  
c h a r g e  a n d  m a y  r e f l e c t  a h i g h  .degree of  cel l  r e p u l s i o n  ~ .  
O n  t h e  o t h e r  h a n d  t h e  h y p o t h e s i s  r e l a t i n g  n e g a t i v e  s u r f a c e  
c h a r g e  t o  cel l  a d h e s i o n  t h r o u g h  c a l c i u m  b i n d i n g  7 s h o u l d  
n o t  be  o v e r l o o k e d .  

L o w e r  E P M  of  m e s o d e r m a l  cel ls  c o m p a r e d  t o  e n d o -  
d e r m a l  a n d  e c t o d e r m a l  m a y  r e f l e c t  a g r e a t e r  t e n d e n c y  t o  
d e f o r m a b i l i t y  of  t h e  cell  p e r i p h e r y  as  s u g g e s t e d  b y  
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Fig. 1. Discontinuous density gradient, showing the bands obtained 
after centrifuging blastula cells at 500 g for 10 min. 

Table I. Density gradient centrifugation of germ layers at blastula 
stage, indicating the sedimentation of the 3 germ layers when 
isolated and centrifuged separately (see text) 

Density Animal Marginal Vegetal 
pole zone pole 

Aqueous-l .07 + - -  - -  
1.07-1.08 + + - -  - -  
1.08-1.09 + + . . . . .  
1.09-1.10 + + + - -  
1 . 1 0 - 1 . 1 1  - -  + + + 
1.11-1.12 - -  - -  + + 
1.12-1.13 - -  - -  + + 

Animal pole region contains presumptive ectoderm, marginal zone 
presumptive mesoderm and vegetal pole presumptive endoderm ~. 5. 
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Fig. 2. Histogram indicating electrophoretic mobilities of each cell 
layer obtained by density gradient centrifugation. Each graph repre- 
sents 350 ceils derived from several clutches of eggs. 

4 A. D. BANGHAM, R. FLEMANS, D. H. HEARD and G. V. F. SEAMAn, 
Nature 782, 642 (1958). 

5 V. HAMBURGER, A Manual o] Experimental Embryology (The 
University of Chicago Press, Chicago 1960). 

6 G. V. F. SEAMAN and D. H. HEARD, J. gen. Physiol. 44, 251 (1960). 
7 I. SIMON-REuss, G. M. W. COOK, G. V. F. SEAMAN and D. H. 

HEARD, Cancer Res. 2d, 2038 (1964). - M. COLLINS, J. exp. Zool. 
I63, 28 (1966); 163, 39 (1966). 

8 E. MAYIIEW, J. gen. Physiol. 49,717 (1966) ; J. Cell Physiol. 69, 305 
(1967). 
T. A. DETLAFF, Adv. Morph. 3, 323 (1964). 
H. L. MAcMuRDO and S. ZALIK, in preparation. 
B. A. PETHICA, Expl. Cell Res. Suppl. 8, 123 (1961). - E. J. 
AMBROSE, Progr. Biophys. molee. Biol. 16! 243 (1966!. 
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WEISS 12. Cell d e f o r m a t i o n  is associa ted  w i t h  m o r p h o -  
gene t ic  m o v e m e n t s  of ga s t ru l a t i on  ~a. Charge  r educ t ion  
m a y  affec t  t he  ease w i t h  wh ich  cells can  e longa te  an d  
fo rm low rad ius  of c u r v a t u r e  p robes  d u r i n g  invo lu t ion  
t h r o u g h  t he  b las topore .  

F r o m  these  e x p e r i m e n t s  we conclude  t h a t :  e m b r y o n i c  
cells a t  t h e  b l a s tu l a  s tage h a v e  h i g h  e lec t rophore t i c  

Table II. Electrophoretic mobilities of presumptive germ layers at 
the blastula stage 

Layer Density Mobility -c S.E. 

A 1.07-1.08 1.38 ~_ 0.015 
B 1.08-1.09 1.38 ~- 0.017 
C 1.09-1.10 1.31 ~_ 0.016 �9 
D 1.10-1.11 1.27 ~c 0.013 a 
E 1.11-1.12 1.38 :L 0.012 
F 1.12-1.13 1.38 ~- 0.013 

Significant at the 0.01 level from ectodermal (A, B) and endo- 
dermal cells (E, F). 

mobil i t ies ,  an d  m e s o d e r m a l  cells h a v e  s igni f icant ly  lower 
va lues  t h a n  e n d o d e r m a l  an d  e c t o d e r m a l  cells. 

Rdsumd. La  mobi l i t6  61ectrophor6t ique des couches  
ge rmina les  p r6sompt ives  d ' e m b r y o n s  de Xenopus laevis 
au s t ade  b l a s t u l a  fur mesur6e.  Les va leurs  ob tenues  on t  
6t6 1,38 ix/sec/V/cm p o u r  les cetlules ec todermiques  et  
e n d o d e r m i q u e s  e t  en t re  1,27 e t  1,31 pou r  les cellules 
m6sodermiques ,  les diff6rences de mobi l i t6  fu ren t  signifi- 
cat ives .  

HARRIET g.  ~/[AC~/[URDO and  
SARA E. ZALIK 14 

Department o/Zoology, University o/ Alberta, 
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12 L. WEISS, J. Cell Biol. 26, 735 (1965). 
13j. HOLTFRETER, J, exp. Zool. 94, 261 (1943); 95, 171 (1944). 

- P. C. BAKER, J. Cell Biol. 2d, 95 (1965). 
i4 This work was supported by a grant from the National Research 

Council of Canada to SA~A E. ZALI~:. 

L o c a l i s a t i o n  d ' u n e  G l y c o p r o t 6 i n e  t i s s u l a i r e  du rat  d a n s  l e s  c e l l u l e s  de la  l i g n 6 e  m y 6 1 o b l a s t i q u e  ~ 

Nous  av ions  isol6 et  caract6r is6  une  glycoprot6ine,  ex- 
t r a i t e  d ' u n e  t u m e u r  p r ima i r e  au  2 -AAF 2,3. Nous  av ions  
observ6,  p a r  double  di f fus ion e t  immunof luorescence ,  que  
ce t te  p ro t6 ine  exis te  n a t u r e l l e m e n t  dans  le foie e m b r y o n -  
na i re  et, chez  l ' adu l te ,  dans  la ra te ,  la mo~lle osseuse et  le 
p o u m o n  3. La  m 6 t h o d e  de l ' immunof luo re scence  a v a i t  
m o n t r 6  que  ce t te  p ro t6 ine  se s i tue  61ect ivement  dans  les 
cellules de la lign~e my61oblast ique.  Cependan t ,  il est  b ien  
connu  q u ' a u  n i v e a u  des g ranu locy te s  et  des h is t iocytes ,  
il y a d a n g e r  de cap t age  non-sp6cif ique de la f luoresc6ine 4. 
Aussi,  p o u r  pr6ciser  d a v a n t a g e  la loca l i sa t ion  cellulaire de 
ce t te  prot6ine ,  nous  avons  remplac6  l ' immunof luo re scence  
p a r  la nouvel le  m 6 t h o d e  de m a r q u a g e  d ' a n t i c o r p s  avec  les 
enzymes  5, 6. De plus, pou r  m i e u x  d6tai l ler  la morpholog ie  
cellulaire,  nous  avons  uti l is6 la  m 6 t h o d e  des suspens ions  
cel lulaires de BiozzI7 qui  p e r m e t  de d6gager  d ' u n  t issu,  
les cellules les unes  des aut res ,  t o u t  en  c o n s e r v a n t  in tbgre  
leur  morpholog ie  et  mSme leur  viabi l i t6 .  

Matdriel et mdthodes. Le sang  e t  la mo~lle osseuse du  r a t  
adul te ,  de race Sp rague -Dawley  de 225 g e t  le foie de 
l ' e m b r y o n  de 20 jours  on t  6t6 pr61ev6s sous anes th6s ie  au 
n e m b u t a l .  Les suspens ions  cel lulaires son t  alors fa i tes  
selon la m 6 t h o d e  de BlOZZI 7. 

Nous  a v o n s  uti l is6 la m 6 t h o d e  indirecte ,  5  ̀ l ' a ide  d ' u n  
an t i co rps  de lap in  monosp6c i f ique  dirig6 con t re  la glyco- 
p ro t6 ine  purif i6e selon une  m ~ t h o d e  d6cri te  ai l leurs a et  
d ' u n e  an t i co rps  de chbvre  a n t i - g a m m a - g l o b u l i n e  de l ap in  
pur i f i6  p a r  la m 6 t h o d e  des i m m u n o a b s o r b a n t s  8. Le 
m a r q u a g e  5  ̀la glucose oxydase  des g a m m a - g l o b u l i n e s  de 
chSvre a n t i - g a m m a - g l o b u l i n e  de lap in  se fa i r  selon la 
m 6 t h o d e  d'AVRAMEAS 9 5  ̀ l 'a ide,  co lnme coupleur ,  de la 
g l u t a r a l d 6 h y d e  5. 1%. 

La  v6r i f i ca t ion  du  m a r q u a g e  es t  fa i te  pa r  doub le  
diffusion,  ana lyse  immuno61ec t r0phor6 t ique  et  sur  f ro t t i s  
de la r a t e  du  lap in  h y p e r i m m u n  9. L a  r6ac t ion  i m m u n o -  
h i s t o c h i m i q u e  ind i rec te  es t  fa i t e  sur  les f ro t t i s  de sang  et  
sur  les suspens ions  cel lulaires  de la  mo~lle  osseuse et  du 
foie e m b r y o n n a i r e  fix6s 45 mil l  dans  u n  m61ange alcool- 
e t h e r  (60-40). On app l ique  succes s ivemen t  sur  ces f ro t t i s  

l ' i m m u n s 6 r u m  de lap in  an t i -g lycopro t6 ine  dilu6 1/50 e t  
l ' an t i co rps  m a r q u 6  5  ̀la g lucose-oxydase  (0,3 mg  de pro- 
t6ine p a r  ml) pou r  une  p6r iode d ' u n e  heure.  L ' a c t i v i t 6  
e n z y m a t i q u e  de la g lucose-oxydase  est  r6v616e selon la 
m 6 t h o d e  d6cri te  p a r  AVRAMEAS 9. 

Rdsultats. Cette  m6thodolog ie  exp6r imen ta l e  p e r m e t  de 
localiser sp6c i f ique lnent  la g lycopro t6 ine  dans  le cyto-  
p la sme  du my61ocyte, du  m6tamy61ocyte ,  et  du  poly-  
nucl6aire  de la mo~lle osseuse (Figure 1), le m6tamy61o- 
cyte  du  foie e m b r y o n n a i r e  (Figure  2) et  le polynucl6ai re  
neu t roph i l e  du  sang  c i r cu lan t  (Figure 3-B). 

Fig. 1. D6tection de Ia ~-glycoprot6ine dans les cellules de moSlle 
osseuse du rat adulte. Pr4senee de la glycoprot4ine dans le cyto- 
plasme du mdtamy61oeyte (Me) du my61oeyte (My) et du poly- 
nucl6aire (N). 


