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T h e  a im of t he  second e x p e r i m e n t  was  to  t e s t  w h e t h e r  
depo la r i za t ion  fac i l i ta tes  t he  e n t r y  in to  t he  cell of t h e  
p o s t u l a t e d  Ca c o m p o u n d ;  such  ev idence  would  be ob-  
t a ined  if, a t  a c o n s t a n t  va lue  of e x t e r n a l  [Ca l / [Na]  ~, de-  
po la r i za t ion  were also to give rise to  an  u p t a k e  of label led 
Ca. Vent r ic les  were depolar ized  b y  ra i s ing  t he  e x t e r n a l  K 
c o n c e n t r a t i o n  to 100 r aM;  b u t  th i s  was  done ,  in c o n t r a s t  
to  t he  f i rs t  e x p e r i m e n t ,  b y  a d d i n g  KC1 (solid) to  the  per-  
fusion fluid.  In  th i s  way  t h e  r a t i o  [Ca~/[Na] 2 was k e p t  
cons t an t .  F igure  2 shows t h e  effect  of a d d i n g  100 ram KCt 
to (1) n o r m a l  R inge r ' s  f luid (Fig. 2a) a n d  (2) to  a f luid in 
wh ich  75% NaC1 h a d  been  rep laced  b y  LiC1 (Fig. 2 b), b o t h  
fluids c o n t a i n i n g  1 m M  labe l led  Ca, The  two lower curves,  
in e a c h  figure,  i nd i ca t e  t h a t  depo la r i za t ion  b y  a d d e d  K 
does, in fact ,  increase  t h e  Ca-up take .  In  t he  absence  of N a  
(Li -Ringer  + 100 m M  KC1, see u p p e r  cu rves  in  b o t h  
figures), a m a x i m a l  C a - u p t a k e  occurs  which  is c o m p a r a b l e  
in m a g n i t u d e  to t h a t  o b t a i n e d  in Na-f ree  R i n g e r  w i t h o u t  
a d d i t i o n a l  K, aga in  in a g r e e m e n t  w i th  the  in i t ia l  h y p -  
othesis .  Cont ro l s  in which  e i t he r  100 m M  LiC1 or 180 mM 
sucrose were added  to R i n g e r ' s  fluid (Fig. 2a) show t h a t  
neither the increased ionic c o n c e n t r a t i o n  nor  the  h y p e r -  
t on i c i t y  of t h e  fluids are respons ib le  for, or  c o n t r i b u t e  to, 
t he  effects  s h o w n  in F igu re  2. 

If,  as  these  e x p e r i m e n t s  suggest ,  i n w a r d  m o v e m e n t  of 
Ca a c t i v a t e s  t he  c o n t r a c t i o n  of the  hea r t ,  a n  increased 
C a - u p t a k e  shou ld  also occur  in t h e  course  of a single 
twi tch .  E v i d e n c e  for th i s  m a y  be  found  in t he  fac t  t h a t  
per iods  of e lec t r ica l  s t i m u l a t i o n  also increase  u p t a k e  of 
label led Ca (NIEDERGERKE, u n p u b l i s h e d  o b s e r v a t i o n ;  cf. 
for s imi la r  effects  in ne rve  5 a n d  ske le ta l  muscle6).  In  th i s  
c o n t e x t  ~VEIDMANN'S r e c e n t  o b s e r v a t i o n  7 is of in te res t ,  
viz. t h a t  t he  t w i t c h  t ens ion  of t he  h e a r t  c a n  be e n h a n c e d  
by  a p p l y i n g  Ca m o m e n t a r i l y  d u r i n g  the  course  of a single 
ac t ion  po ten t i a l ,  which  is also expl icable  b y  t he  in i t ia l  
hypothes i s .  

R.  NIEDERGERKE 

Department o/ Biophysics, University College, London, 
January  12, 1959. 

Zusammen/assung 
F r o s c h h e r z v e n t r i k e l  n e h m e n  eine zusi i tzl iche Menge 

Calcium ( b e s t i m m t  m i t  d e m  I so top  45Ca) aus  der  Perfu-  
sionsfl i issigkeit  auf  : 

1. w e n n  diese Na-f re i  i s t  (zum Beispiel ,  w e n n  NaCI er- 
se tz t  i s t  d u r c h  LiC1 oder  KC1) ; 

2. w e n n  dieser  zus~itzliches KC1 zugegeben  u n d  d a m i t  
die er regbare  M e m b r a n  bei k o n s t a n t e r  N a - K o n z e n t r a t i o n  
depolar i s ie r t  wird. 

Gleichzei t ig  m i t  de r  e r h 6 h t e n  C a - A u f n a h m e  wird  in 
be iden  F~illen eine K o n t r a k t u r  b e o b a c h t e t .  Das  E r g e b n i s  
u n t e r s t i i t z t  die f r t iher  vo rgesch lagene  H y p o t h e s e ,  n a c h  
welcher die Kontraktion des Herzens  d u r c h  eine spezi-  
fische C a - V e r b i n d u n g  ( e i n e n ,  A k t i v a t o r  ~) e inge te i t e t  wird. 

s A. L. HODGKIN and R. D. KEYNES, J. Physiol. 138, 253 (1957). 
6 .C.P. BIANCttl, in SHANES, Pharmacol. Reviews IO, g52 (1958). 
7 S. WEIDMANN, Exper. 15, 1°8 (1959). 

F i b r i n o l y s e  i m  K a m m e r w a s s e r  

m e n s c h l i c h e r  u n d  t i e r i s c h e r  A u g e n  

Fibr ino ly t i sche  F e r m e n t e  s ind  in v e r s c h i e d e n e n  KOrper- 
I l i issigkeiten und  O r g a n e n  nachgewiesen  w o r d e n L  Meist 

1 Lit. bei E. DEUTSCtt, BlutgerinnungsJaktoren (F. Deuticke, 
Wien 1955). 

h a n d e l t  es sich dabe i  u m  P r o f e r m e n t e ,  die e rs t  d u r c h  
K inasen ,  A k t i v a t o r e n  oder  d u t c h  b e s t i m m t e  chemische  
B e h a n d l u n g  in die a k t i v e  F o r m  t ibergef i ihr t  werden.  U m  
so i i b e r r a s c h e n d e r  w a r  fiir uns  die Fes t s te l lung ,  dass  im 
IZammerwasser m e n s c h l i c h e r  u n d  ve r sch iedene r  t i e r i scher  
Augen  o f fenbar  normale rwe i se  eine geringe S p o n t a n f i b r i -  
nolyse n a c h w e i s b a r  ist. 

Experimentelles. Die K a m m e r w a s s e r  w u r d e n  d u r c h  
P u n k t i o n  de r  vo rde ren  A u g e n k a m m e r  in Loka lan~s thes i e  
b e i m  Menschen ,  in  P e n t o b a r b i t a l n a r k o s e  bei K a n i n c h e n  
u n d  K a t z e n  u n d  u n m i t t e l b a r  n a c h  d e m  Tode  bei Pferden ,  
R i n d e r n  u n d  Schwe inen  g e w o n n e n  u n d  bis zur  U n t e r -  
s u e h u n g  e ingefroren.  Die f ib r ino ly t i sche  Aktivi t~t t  wurde  
n a c h  der  y o n  DAUSSET et al. 2 beschr i ebenen ,  i nd i r ek ten ,  
a b e r s e h r e m p f i n d l i c h e n M e t h o d e  de r  pass iven  H~tmagglu- 
t i n a t i o n  nachgewiesen .  Das  P r inz ip  de r  Me t h o d e  b e r u h t  
da rauf ,  dass  be im  F i b r i n a b b a u  d u r c h  P l a s m i n  eine Sub-  
s t anz  e n t s t e h t ,  die t a n n i e r t e  u n d  m i t  F i b r i n o g e n  b e h a n -  
de l te  E r y t h r o z y t e n  agg lu t in ie r t .  Je  s t i t rker  die F ibr ino lyse ,  
u m  so h b h e r  der  A g g l u t i n a t i o n s t i t e r .  

In  F ib r ino lyseans / i t zen  ohne  S t r e p t o k i n a s e  (SK) wurde  
die aktue l le ,  in Ansi i tzen  mi t  S K  die d u r c h  diese Akt iv ie -  
r u n g s a r t  m a x i m a l  e r r e i chba re  F ib r ino lyse  b e s t i m m t .  Die 
Ans/ i tze  e n t h i e t t e n  folgende K o m p o n e n t e n :  

0,1 ml  K a m m e r w a s s e r ;  
0,2 ml R i n d e r - C i t r a t p l a s m a  als F ib r inogenque l l e ;  
0,2 ml  physiolog.  NaC1 oder  200 E S K  (Var idase) ;  
0,1 ml  (4 E) T h r o m b i n  (Topos tas in  Roche) .  
I n k u b a t i o n  w/ ihrend  30 mi n  bei 37°C. 

Ansch t iessend  wurde  v o m  even tue l l  noch  v o r h a n d e n e n  
Ger innse l  a b z e n t r i f u g i e r t  u n d  zur  A g g l u t i n a t i o n  genau  
n a c h  de r  Vorschr i f t  y o n  DAUSSET el al. 2 ver fah ren .  

Ergebnisse. Die A g g l u t i n a t i o n s t i t e r ,  die ein Mass ftir die 
Fib r ino ly se s t~ rke  sind,  l i n d e n  sich in fo lgender  Tabe l le :  

Spezies 

Mensch 
Katze . 
Kaninchen 
Schwein . 
Pferd . . 
Rind . . 

Agglutinationstiter 

Ohne SK 

1 : 4 b i s 1 : 1 0  
1 : 1 0 b i s l : 2 0  

1:2 bis 1:8 
1:1 bis 1:2 

l : 1 0 b i s l : 2 0  
1:2 bis 1:10 

Mit SK 

i : 4000 bis 1 : 8000 
1:100 bis 1:400 
1 : 4 0 b i s l : 2 0 0  

1:10 
1 : 1 0 b i s 1 : 4 0  

1:2 bis 1:10 

~Vir di i r fen a n n e h m e n ,  dass  die du rchwegs  n iedr igen  
A g g l u t i n a t i o n s t i t e r  in  den  SK-f re ien  Ans~ tzen  tats~ichlich 
e iner  ge r ingen  S p o n t a n f i b r i n o l y s e  en t s p r ech en ,  da  n i c h t  
ge ronnene ,  e n t w e d e r  f ib r inogen-  oder  t h r o m b i n f r e i e  Kon-  
t ro l l en  n e g a t i v  b l ieben .  Analoge  Ans~itze m i t  P l a s m a  an-  
stetle des K a m m e r w a s s e r s  s ind h 6 c h s t e n s  u n v e r d t i n n t  
s c h w a c h  posi t iv .  I n  t ier Tabel le  s ind die T i e r a r t e n  in de r  
Re ihenfo lge  de r  S K - A k t i v i e r b a r k e i t  des  f i b r ino ly t i s chen  
Sy s t ems  ihres  K a m m e r w a s s e r s  bzw. dessen P r o a k t i v a t o r -  
geha l tes  3 angeordne t .  Die m a x i m a l e  S K - A k t i v i e r b a r k e i t  
des K a m m e r w a s s e r s  b l e ib t  h i n t e r  de r j en igen  des P l a s m a s  
zurfick, betr~igt doch  de r  A g g l u t i n a t i o n s t i t e r  im ana logen  
P l a s m a a n s a t z  ftir den  Menschen  1 : 10000 bis  1 : 20000, fiir 
K a t z e n  u n d  K a n i n c h e n  1 :100  bis  1:1000.  Die S K - a k t i -  
v i e r t en  K a m m e r w a s s e r  von  Mensch  u n d  K a t z e  lys ieren 

2 j .  DAUSSET, Y. BERGEROT-BLONDEL und M. COLIN, \;OX $all- 
guinis 1, 95 {1956). 

3 ST. •[0LLERTZ, Thyombose und Embolie (Benno Schwabe, Basel 
1955), p. 75. 
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das  Ger innse l  i n n e r h a l b  30 min  vol ls t / indig,  K a n i n c h e n -  
k a m m e r w a s s e r  teilweise, bei den  i ibr igen  is t  makroskop i sch  
ke ine  Lyse  zu e r k e n n e n .  

E s  is t  d a m i t  nachgewiesen ,  dass  K a m m e r w a s s e r  von  
Mensch  u n d  ve r sch i edenen  T ie ren  e in  f ib r ino ly t i sches  
F e r m e n t s y s t e m  enth / i l t ,  das  s ich gegeni iber  S K  q u a l i t a t i v  
gleich verh~ilt  wie das  e n t s p r e c h e n d e  P lasma .  Es  ist  fe rner  
wahrsche in l i ch ,  dass  die ak tue l le  t i b r ino ly t i s che  Akt ivi t~i t  
im K a m m e r w a s s e r  gr6sser  ist  als im P lasma .  

a .  F R A N C E S C H E T T I  u n d  E.  E I C H E N B E R G E R  

Universitdtsaugenklinik Gen/ und Forschungsinstitut Dr. 
A.  Wander A.G., Bern, 25. November 1958. 

Summary 

In  the  aqueous  h u m o u r  of h u m a n  sub jec t s  and  of va r ious  
a n i m a l  species, a f ib r ino ly t ic  s y s t e m  has  been  d e m o n s t r a t e d  
which ,  as regards  s t r ep tok inase ,  shows t he  same p roper t i e s  
as the  co r r e spond ing  p lasma.  P r e s u m a b l y  t he  ac tua l  
f ib r ino ly t i c  a c t i v i t y  in t he  aqueous  h u m o u r  is g rea t e r  t h a n  
in t he  p l a sma .  

The Incorporation of Ha-Thymidine 
in Newly  Differentiated Nuclei  of Roots 

of Vieia /aba 

FRIEDKIN a n d  WOOD 1 h a v e  s h o w n  t h a t  label led  t h y m i -  
d ine  is r ead i ly  ut i l ized for desoxyr ibose  nucleic  ac id  
(DNA) syn thes i s ,  whereas  label led t h y m i n e  is not ,  a n d  it  
has  been  conc luded  f rom b iochemica l  s tud ies  t h a t  labe l led  
t h y m i d i n e  is i n c o r p o r a t e d  on ly  in to  t h e  D N A  ~,aa. H a- 
t h y m i d i n e  ha s  b e e n  used to  inves t iga te ,  b y  m e a n s  of 
a u t o r a d i o g r a p h y ,  the  m o d e  of rep l i ca t ion  of ch romo-  
somes  ~,n. The  o b s e r v a t i o n s  d iscussed he re  conce rn  the  in- 
c o r p o r a t i o n  of H a - t h y m i d i n e  in to  t he  D N A  in nucle i  of 
cells b e g i n n i n g  to e longa te  in roo ts  of Vicia/abe*. 

1 M. FRIEDKIN a n d  H.  WOOD, J .  biol.  Chem.  220, 639 (1956). 
= P. REICtIARD a n d  B, ESTBORN, J. biol.  Chem.  l a g  839 (1951). 
3 M. FRIEDKIN, D. WILSON, a n d  D. ROBERTS, J .  biol. Chem.  2eo, 

6e7 0956). 
4 M. DOWNING a n d  B. S. SCIlVCEIGERT, J. biol .  Chem.  220, 5~1 

(1956). 
5 j .  H .  TAYLOR, l ). S. WOODS, a n d  \V. L. HUGHES, l ' roc ,  n a t .  

Acad .  ScL,  V(ash.  43, 122 (1957). 
6 L. F.  LA COUR a n d  S. R. PELC, N a t u r e  182, 506 (1958). 

Seedlings of V. /aba, wi th  l a te ra l  roots ,  were g rown a t  
a t e m p e r a t u r e  of 20°C in s e p a r a t e  c o n t a i n e r s  in 30 mt  of 
t a p - w a t e r  to  which  25 gc of H a - t h y m i d i n e  (suppl ied  b y  
Messrs. Schwar t z  Inc. New York)  was added .  Af t e r  12 h 
tile roots  were washed in w a t e r  a n d  t h e  p l a n t s  t r a n s f e r r e d  
to pure  t ap-wate r .  Roots  were fixed a t  2, 4, 6, 12, a n d  
24 h a f te r  the  beg inn ing  of t r e a t m e n t  a n d  a u t o r a d i o g r a p h s  
of sect ions  and  squash  p r e p a r a t i o n s  were p r e p a r e d  b y  t h e  
s t r ipp ing  film technique .  

A surpr i s ing  feature  of the  i n c o r p o r a t i o n  of H~- thymi  - 
dine in I'icia roots  is the  in t ens ive  i n c o r p o r a t i o n  t h a t  
occurs  in the  nuclei of some cells b e g i n n i n g  e l o n g a t i o n  
(Fig. 1). Au to rad iog raphs  over  these  nuclei  show a g r e a t e r  
dens i ty  t h a n  a n y  of those  over  m e r i s t e m a t i c  nuclei ,  ex-  
cep t  in a few apical  cells a d j a c e n t  to  t h e  roo t  cap.  In  roo t s  
f ixed 2 h a f te r  the  beg inn ing  of t r e a t m e n t ,  t h i s  i n t en s e  
label l ing is f lmnd in a b o u t  25% of t h e  cells a t  a d i s t a n c e  
of 3 to  5 m m  beh ind  the  1.5 to  2 m m  of mer i s t em.  I t  
begins  in cells a t  a d i s tance  of a p p r o x i m a t e l y  1.9 m m  
f rom the  t ip  of the  root  (Fig. 2a  an d  2b), as is e v i d e n t  
f rom roots  fixed af te r  2, 4, and  6 h. Some heav i ly  label led  
nuclei  occur, however,  in d imin i sh ing  f r equency  as far  
back  as 9 to  10 m m  af te r  6 h, the  full l e n g t h  of tile ava i l -  
able  sect ions.  

The  in tense  label l ing is a t  first conf ined  m a i n l y  to long 
co lumns  of nuclei  in the  cortex,  the  m o s t  heav i ly  labe l led  
nuclei  be ing  those  fu r thes t  f rom the  mer i s t em.  G r a i n  
c o u n t s  show an  increase in label l ing tip to  6 h, t h e n  t h e  
n u m b e r  of gra ins  per  nucleus is s table ,  i nd i ca t i ng  t h a t  t h e  
i nco rpo ra t ion  of t t a - t hymid ine  con t inues  in these  nuclei  
d u r i n g  the  first  4 to (} h. The  f requency  of label led  nucle i  
also increase for some t ime, an d  a f t e r  12 a n d  24 h t h e  
nuclei  first  to become heavi ly  labelled are found  f u r t h e r  
back  in the  root,  in zones a b o u t  15 m m  an d  30 m m  re- 
spec t ive ly .  

In  add i t i on  to nuclei which  are even ly  an d  i n t ense ly  
labelled,  a few are found in which  label l ing  is con f ined  to  
some p a r t s  of the  nucleus  (l:ig. 3 a an d  3b). Th i s  p a t t e r n  
of label l ing  is usual ly  not  connec ted  wi th  nuc leo la r  chro-  
m a t i n  or  h e t e r o c h r o m a t i c  regions. 

In  all samples  of roots  a few label led nuclei  occur  in 
e h m g a t i n g  cells of the  vascu la r  sys tem,  b u t  genera l ly  on ly  
the  large obvious ly  polyploid nuclei  are labelled.  

W i t h  exposures  cur ta i led  to 4 days,  i t  was possible  to  
m a k e  gra in  coun t s  in a u t o r a d i o g r a p h s  of s q u a s h  p r e p a r a -  
t ions  of roots  fixed af te r  2 h from the  s t a r t  of t r e a t m e n t .  
On average  a b o u t  twice its n l a u y  gra ins  were found  ove r  
t h e  nuclei  a t  4-7 m m  from tile t ip  t h a n  ove r  t h e  m o s t  
i n t ense ly  labelled in t e rphase  nuclei  of t h e  m e r i s t e m  in t h e  
same  root.  These  grain  c o u n t s  ind ica te  t h a t  in t h e  elon-  

1"9 n u n  ~ Apex  iff Mer is tem ~" 

Fig.  l . - - I n c o r p o r a t i o n  of H a - T h y m i d i n e  in a roo t  of I'icia /aba. A u t o r a d i o g r a p h  of a sec thm,  Maim'd  a f t e r  l )ho tog raph ic  lmwessing 
with Toluid ine  blue.  
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