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O s m o l a r i t i t  s ind in der  Tabel le  u n d  in den  F i g u r e n  1-5 
d a r g e s t e l l t  
Diskussion. P l a s m a v i s k o s i t i t .  Ziel der  F l e x i b i l i t i t s m e s -  
sungen  sollte es sein, o b j e k t i v  r ep roduz ie rba re  Methoden ,  
die al lein die V e r f o r m b a r k e i t  de r  E i n z e l e r y t h r o z y t e n  
messen, zu suchen .  Die Ergebn i s se  f iber die AbhXngigke i t  
der  P l a s m a p a r a m e t e r  zeigen insbesondere  be im  F ib r ino-  
gen u n d  G a m m a - G l o b u l i n ,  dass  die P l a s m a v i s k o s i t ~ t  
bzw. das  S u s p e n s i o n s m e d i u m  die Messung der  E r y t h r o -  
z y t e n v e r f o r m b a r k e i t  bzw. die - f i l t rabi l i t / t t  m i t  beein-  
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Fig. 4. Ver/hlderung der Erythrozytelffiltration in Abhfingigkeit der 
]~rythrozytenaazahi, dargestellt am Hfimatokrit. 
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Fig. 5. Ver~inderung der Erythrozytenfiltration in Abhfngigkeit der 
0smolarit~t. 

f lusst .  0 b e r l e g u n g e n  h ierzu  k 6 n n t e n  auf  e inen  Schmier -  
ef fekt  der  P l a s m a p r o t e i n e  h i n d e u t e n ,  die es den E r y t h r o -  
z y t e n  z .B.  bei  e iner  b e s t i m m t e n  K o n z e n t r a t i o n  eines 
P l a s m a a n t e i l s  unabhXng ig  von  ih re r  V e r f o r m b a r k e i t  er- 
m6gl ichen,  schnel le r  u n d  besser  d u r c h  die P o r e n  zu 
t re ten .  
A u c h  aus messtechnischen Gr i inden  muss  auf  die Bedeu-  
t u n g  der  Viskos i t~ t  des Suspens ionsmed iums  h ingewiesen  
werden,  d a  bei  zu n iedr iger  Viskos i t~ t  dieses schnel le r  
d u t c h  die F i l t e r  gepress t  wird  u n d  es zu e iner  r e l a t i v e n  
E r y t h r o z y t e n v e r m e h r u n g  im R e s t f i l t r a t  u n d  d a m i t  zu 
einer  r e l a t i v e n  E r y t h r o z y t e n v e r m e h r u n g  im R e s t f i l t r a t  
u n d  d a m i t  zu e iner  t I i m a t o k r i t e r h 6 h u n g  k o m m t ,  w~h- 
r end  u m g e k e h r t  bei  zu h o h e r  Viskos i t~ t  die V e r f o r m u n g s -  
geschwindigke i t  der  E r y t h r o z y t e n  gr6sser  als die F i l t r a -  
t i onsgeschwind igke i t  des Suspens ionsmed iums  sein kann 
und  der  E r y t h r o z y t  h i e r d u r c h  g e b r e m s t  wird. A n g a b e n  
fiber die E r y t h r o z y t e n f l e x i b i l i t i t ,  bei  denen  die Gr6sse 
der  P l a s m a v i s k o s i t ~ t  feh l t  oder  var i ie r t ,  s ind  d a h e r  n u r  
e ingesch r~nk t  zu ve rwer ten .  
H i m a t o k r i t .  U n t e r  d e m  G e s i c h t s p u n k t  des H g m a t o k r i t -  
wer tes  soll te es das  Ziel e iner  F l e x i b i l i t i t s m e s s m e t h o d e  
sein, e inen  H i m a t o k r i t w e r t  zu l inden ,  bei  d e m  die E r y -  
t h r o z y t e n  m6gl i chs t  als E i n z e l e r y t h r o z y t e n  vor l iegen  u n d  
desaggreg ie r t  sind. Die Ergebn i s se  der  exponen t i e l l  ver-  
l au fenden  K u r v e  in A b h ~ n g i g k e i t  a n s t e i g e n d e r  H g m a t o -  
k r i twe r t e  d e u t e t e n  d a r a u f  hin,  dass  m i t  z u n e h m e n d e m  
H ~ m a t o k r i t  der  F i l t r a t i o n s d r u c k  (s. Methodik)  n i c h t  al- 
lein ffir die V e r f o r m b a r k e i t  des E i n z e l e r y t h r o z y t e n ,  son- 
de rn  zus~tzlich f/Jr die v o r h e r  n o t w e n d i g e  Desaggrega t ion  
aggregier te r  E r y t h r o z y t e n  er forder l ich  ist. 
Druck .  Der  Druck,  m i t  dem E r y t h r o z y t e n s u s p e n s i o n e n  
f i l t r ie r t  werden,  sollte m6gl i chs t  im phys io log i schen  Be- 
reich liegen. Dar f iber  h i n a u s  sol l ten  die D r u c k w e r t e  aus  
mess t echn i schen  Grf inden  auch  in e inem 13ereich liegen, 
in dem weder  der  F i l t e r  noch  die E r y t h r o z y t e n  u n p h y s i o -  
logisch v e r f o r m t  werden,  d .h .  gepress t  oder  gar  zers t6r t .  
Zus~ttzliche Messung  yon P a r a m e t e r n ,  die eine H/ tmotyse  
( a - H B D H ,  freies H~moglob in ,  H ~ m a t o k r i t )  der  Suspen-  
s ionen vo r  u n d  n a c h  der  F i l t r a t i o n  anzeigen,  ze ig ten  bei  
den  von  uns  u n t e r s u c h t e n  und  a n g e w e n d e t e n  Druckwer -  
t en  be im H / i m a t o k r i t  zwischen 5 und  15 Vol . -% ke inen  
Hinweis  auf  eine E r y t h r o z y t e n z e r s t 6 r u n g .  
Aus d e m  Darge l eg t en  muss  m a n  in sgesamt  den  Schluss  
ziehen, dass  bei Messme thoden ,  bei denen  z.B.  Original-  
b lur  rni t  der  F rages t e l l ung  n a c h  der  E r y t h r o z y t e n f l e x i -  
b i l i t~ t  ve rmessen  wird, die Gr6sse der  E r y t h r o z y t e n -  
a g g r e g a t i o n s t e n d e n z  sowie der  un te r sch ied l i che  E f f e k t  
der  P l a s m a p r o t e i n e  bzw. der  P l a s m a v i s k o s i t i t  die Aus-  
sage f iber die V e r f o r m b a r k e i t  des E i n z e l e r y t h r o z y t e n  
e rheb l i ch  e i n s c h r i n k e n .  

H i s t o a u t o r a d i o g r a p h i c  d e m o n s t r a t i o n  of c y t o p l a s m i c  D N A  s y n t h e s i s  in  th e  c e l l s  f r o m  h u m a n  a s c i t i c  
f l u i d  c u l t i v a t e d  in  v i t ro  

V. Gotzos  a n d  B o n a  Cappel l i -Gotzos  

Department o/H~stology and General Embryology, University o/Fribourg, CH-1700 Fribourg (Switzerland), 22 July 1976 

S~tmmary. Cells of h u m a n  ascit ic fluid, c u l t i v a t e d  in v i t ro ,  showed an  a c t i v i t y  of cy top la smic  D N A  syn thes i s  a p p a r -  
en t ly  n o n - c o n c o m i t a n t  w i t h  a nuc lea r  D N A  synthes is .  

Cells f rom asci t ic  f luid of p a t i e n t s  suffer ing f rom a cir- 
rhosis  of t h e  l iver  are c u l t i v a t e d  in our  l abo ra to ry .  These  
cells can  l ive in  v i t ro ,  u n d e r  our  work ing  condi t ions ,  4 -5  
m o n t h s  1. The  i n c u b a t i o n  was regu la r ly  done  w i t h  t r i t i a t e d  
t h y m i d i n e  (Amersham,  spec. act.  : 5000 mCi /mmole)  a f te r  
2 m o n t h s  of cu l tu re  (0.5 FCi/ml of m e d i u m :  90% 199 
Difco, 10% calf serum,  50 I U / m l  penici l l in,  50 ixg/ml 

s t r ep tomyc in ) .  Af te r  30 rain  i n c u b a t i o n  a t  38 ~ w i t h  t he  
r ad ioac t ive  m e d i u m  (2 ml  each  Leighton) ,  t he  cells were 
washed  3 t imes  w i t h  a serum-free  m e d i u m  a t  38~ t he  
cells r e m a i n e d  in t he  t h i r d  wash ing  m e d i u m  40 min  a t  

] V. Gotzos, R. Bovet, B. Cappelli-Gotzos and G. Conti, 38 e r6- 
union des Anatomistes Suisses, Ffibourg 1975. 
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a Cytoplasmic radioactivity after incubation with tritiated thymidine 
(cytoplasmic DNA synthesis) in a cell from human ascitic fluid, 
cultivated in vitro. Giemsa, • 1200. 
b Cytoplasmic expansion of a living cell from human ascitic fluid, 
cultivated in vitro. • 3500. 

38 ~ A f t e r w a r d s  t h e y  were w a s h e d  3 t imes  w i t h  ca lc ium-  
an d  magnes ium- f ree  p h o s p h a t e  buf fe red  sal ine (CMF- 
PBS) ,  t h e n  f ixed 10 m i n  w i t h  e t h a n o l  95% :acet ic  acid 
(9:3) a n d  f ina l ly  a i r  dried.  
F o r  h i s t o a u t o r a d i o g r a p h y  we used t h e  t e c h n i q u e  de- 
scr ibed b y  G a h a n  2 : K o d a k  Nuc lea r  T r a c k  Emuls ion ,  t ype  
N T B  2 :d i s t i l l a t ed  water ,  1: 1; deve loper  K o d a k  D 19; 
d u r a t i o n  of exposure :  10 days  a t  4~ 2 con t ro l s  w e r e  
used for t h e  a c t i v i t y  of D N A  syn thes i s :  f i rs t  n e u t r a l  
deoxyr ibonuc lease  (3200 U / m g ;  0.05 mg/ml ,  24 h diges- 
t ion) on  the  f ixed ceils; secon ch ick  e m b r y o  f ib rob las t s  
c u l t i v a t e d  for 3 days  an d  t r e a t e d  w i t h  the  same his to-  
a u t o r a d i o g r a p h i c  t e c h n i q u e  as t h e  ceils of t h e  ascit ie 
fluid. 
The  ceils of h u m a n  ascit ic fluid, c u l t i v a t e d  in vi t ro ,  
showed  an  a c t i v i t y  of cy top la smic  D N A  syn thes i s  which  
was a t  t imes  v e r y  i m p o r t a n t  (figure, a). This  a c t i v i t y  was 
p r e s en t  in  5 - 1 0 %  of cells, i t  was  n o t  p r e s en t  in  t h e  cyto-  
p l a sm of f ibroblas ts .  T h e y  showed an  a c t i v i t y  of D N A  
syn thes i s  which  was exclus ive ly  nuclear .  Af te r  DNAse  
t r e a t m e n t  th i s  a c t i v i t y  d i sappeared .  T h e  ac t i v i t y  of cyto-  
p lasmic  D N A  syn thes i s  in  the  cells of h u m a n  ascit ic fluid 
is a p p a r e n t l y  n o t  c o n c o m i t a n t  w i t h  a nuc lea r  D N A  syn- 
thes is ;  t h i s  a f f i rma t i o n  is s u p p o r t e d  b y  t h e  fac t  t h a t  we 
did  n o t  see a n y  label led  nuc leus  in  t h e  same cells. W e  no te  
here  t h a t  t h e  cells showing  a n  a c t i v i t y  of cy top la smic  
D N A  syn thes i s  do n o t  d iv ide  b y  mi tos is  du r ing  t h e  con- 
t a c t  w i t h  the  thymid ine -3H.  
These  cells exh ib i t ed  large cy top la smic  expans ions ,  char-  
ac ter ized b y  a v e r y  r ich  n e t w o r k  of m i t o c h o n d r i a  (fig- 
ure,  b). Cy top lasmic  m i t o c h o n d r i a l  D N A  syn thes i s  and  
i ts  p a r t  in cell m e t a b o l i s m  was r ecen t ly  discussed b y  
Ried 3, C h 6 v r e m o n t  4 a n d  Mi tch i son  5 an d  i t  does n o t  seem 
to be  e luc ida ted .  

2 P. B. Gahan, in: Autoradiography for Biologists, p. 65-87. 
Academic Press, London and New York 1972. 

3 B .L .  Reid and P. M. Blackwcll, in: Informative Molecules in 
Biological Systems, p. 285-301. Ed. L. Ledoux. North-Holland 
Publishing Company, Amsterdam-London 1971. 

4 M. Ch6vremont, Arch. Biol. Li6ge 83, 269 278 (1972). 
5 J .M.  Mitchison, in: The Biology of the Cell Cycle, p. 71. Cam- 

bridge University Press 1973. 

I so la t ion  and fus ion  s tud ie s  on  p r o t o p l a s t s  f r o m  po l l en  te trads  

P. C. D e k a  x, A. K. Mehra ,  N. N. P a t h a k  and  S. K. Sen 2 

Botany Department, Bose Institute, Calcutta 700 009 (India), 27 April  1976 

Summary. Diffe ren t  enzymes  were t e s t ed  for i so la t ion  of i n t a c t  p ro top l a s t s  f rom pol len  t e t rads .  A b o u t  8 0 %  isola t ion 
was ach ieved  f rom pol len t e t r a d s  of Ca janus  ca )an  an d  Zea mays  an d  a b o u t  60% f rom Luffa  cy l indr ica  a n d  Lyco- 
pers icon  e scu l en tum a f t e r  4 h of t r e a t m e n t  w i t h  5% cellulase. W h e n  these  m o n o n u c l e a t e  p r o t o p l a s t s  were i n c u b a t e d  
in presence  of 0.05 M CaCI~ in 0.3 M glucose a t  pFI 10.5, 7 0 - 8 0 %  fusion was achieved.  Fus ion  was rare  i n  sod ium 
n i t r a t e  solut ions.  

A p a r t  f rom us ing  hap lo id  pol len  t e t r a d  p ro top l a s t s  as a 
s t a r t i ng  m a t e r i a l  for t he  p r o d u c t i o n  of hap lo id  p l a n t s  3, 
t h e y  are also su i tab le  for soma t i c  genet ics  s tudies ,  since 
m u t a n t s  would  easily be de t ec t ab l e  in hap lo ids  4, ~. Fus ion  
e x p e r i m e n t s  w i t h  hap lo id  p ro top l a s t s  could be  useful  for 
t he  s t u d y  of nuc lea r  b e h a v i o u r  in t he  fused cell an d  also 
for the  r egene ra t ion  p h e n o m e n o n .  Til l  now mos t  of t h e  
s tudies  conce rn ing  p r o t o p l a s t  isolat ion,  fusion and  cu l tu re  
h a v e  been  res t r i c ted  to mesophy l l  a n d  callus p ro to-  
p las t s  6 .n .  The  p r e sen t  s t u d y  deals  w i t h  t h e  feas ib i l i ty  of 
i so la t ing  i n t a c t  p ro top l a s t s  f rom pol len t e t r a d s  f rom 
var ious  p l a n t  species a n d  the i r  response  to  d i f fe ren t  
phys ica l  and  chemica l  agen t s  to  cause  fusion. 

Materials and methods. Pol len  t e t r a d s  an d  pol len gra ins  
f rom Ca janus  ca jan ,  Zea mays ,  Luf fa  cy l indr ica  and  
L y co p e r s i co n  e s c u l e n t u m  grown in o u t d o o r  cond i t ions  
h a v e  been  t e s t ed  for i so la t ion  of i n t a c t  p ro top las t s .  The  
ac tua l  d e v e l o p m e n t a l  s tages  were assessed b y  e x a m i n i n g  
one of t h e  a n t h e r  of a f lower or f lore t  u n d e r  microscope,  
a n d  t h e  res t  were s ter i l ized w i t h  5% ca lc ium h y p o -  
ch lor i te  for 5 ra in  an d  were t h e n  t r a n s f e r r e d  to t h e  enzyme  
so lu t ion  (0,2-0.4 ml  pe r  an the r )  c o n t a i n i n g  0.45 M man-  
n i to l  a t  p H  5.4: T h e  a n t h e r s  were  c u t  w i t h  a s h a r p  razor  
to  squeeze o u t  t h e  t e t r a d s  or pol len  gra ins  w i t h  gent le  
press ing  a n d  t h e  r e m a i n i n g  debr is  was  removed .  I n c u b a -  
t ion  of t h e  re leased pol len  t e t r a d s  a n d  pol len g ra ins  h a v e  


