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Wir danken dem Fonds der Chemie fiir ein Stipendium, das dem 
einen yon uns (W. F.) die Mitwirkung an dieser Arbeit ermSglichte. 

J. THESING* u n d  ~V. FESTAG 

Institut /iir Organische Chemic der Technischen Hoch- 
schule Darmstadt, I I. Dezember 1958. 

Summary 

A new syn thes i s  of f l avopere i r ine  is descr ibed,  s t a r t i n g  
f rom the  q u a t e r n a r y  sa l ts  of g r a m i n e  a n d  N-phenacy l -3 -  
e t h y l - p y r i d i n i u m  b romide .  

* Anschr i f t  : E. Merck A . G ,  D a r m s t a d t ,  Chem. Haup t l abo ra to r i um.  

Effect of  I n c r e a s i n ~  the  C a l c i u m  C o n c e n t r a t i o n  
D u r i n g  a S ing l e  H e a r t - B e a t ~  

Ca ions serve  as a l ink  b e t w e e n  e lect r ica l  a n d  m e c h a n i -  
cal  a c t i v i t y  2-4 ; t h e i r  c o n c e n t r a t i o n  is a n  i m p o r t a n t  f ac to r  
d e t e r m i n i n g  t he  con t r ac t i l e  s t r e n g t h .  The  ques t i on  ar ises  
w h e t h e r  i t  is t h e  Ca level  a t  t he  onset of e lec t r ica l  a c t i v i t y  
wh ich  se ts  t he  degree  of s h o r t e n i n g  ( t r igger  effect),  or  
w h e t h e r  Ca ions are  essen t ia l  t h r o u g h o u t  t he  phase  of 
e lectr ical  a c t i v i t y  in o rde r  to  l ink  s h o r t e n i n g  to m e m b r a n e  
depola r iza t ion .  The  p lan  of t he  e x p e r i m e n t  was  to raise  
t he  Ca c o n c e n t r a t i o n  rap id ly ,  a f te r  t h e  b e g i n n i n g  of a n  
ac t ion  po ten t i a l ,  a n d  to see w h e t h e r  th i s  would  sti l l  r esu l t  
in a s t r onge r  con t r ac t i on ,  

R i n g e r ' s  so lu t ion  of a low Ca c o n c e n t r a t i o n  (0.7 raM), 
A ca lc ium- r i ch  so lu t ion  (100 m l t l  CaC12 in  R inger ' s )  was  
k e p t  r e a d y  in  a t h i n  t u b e  e n d i n g  ins ide  t h e  t i p  of t h e  
a r t e r i a l  cannu la .  R e l a t i v e l y  smal l  vo lumes  of th i s  so lu t ion  
could  be a d m i x e d  for per iods  of 2.5 sec. C o n t r a c t i o n s  were 
r ecorded  b y  m e a n s  of a mechano -e l ec t r i c a l  t r a n s d u c e r  
(RCA 5734). T h e  m e t h o d  has  been  desc r ibed  in more  
de ta i l  in  c o n n e x i o n  w i t h  a d i f fe ren t  t y p e  of e x p e r i m e n t  5. 

T h e  F igu re  shows t h e  effect  of m o m e n t a r i l y  ra i s ing  t h e  
Ca c o n c e n t r a t i o n  before  a n d  d u r i n g  systole .  T h e  lower 
record  m a k e s  i t  c lea r  t h a t  a n  i n c r e m e n t  of co n t r ac t i l e  
s t r e n g t h  cou ld  sti l l  be  o b t a i n e d  if t h e  Ca c o n c e n t r a t i o n  in  
t h e  p e r f n s a t e  s t a r t e d  to  r ise a t  t h e  b e g i n n i n g  of systole ,  
i.e. a f t e r  the  onse t  of m e m b r a n e  depo la r iza t ion .  

M e m b r a n e  po ten t i a I s  were r eco rded  on  severa l  occas ions  
b y  m e a n s  of LING-GERARD" elect rodes .  A 'pu lse '  of cal-  
c i um ions h a d  t h e  effect  of s l igh t ly  s h o r t e n i n g  t h e  ac t ion  
po ten t i a l .  Th i s  would  not ,  per se, be expec t ed  to r e su l t  in 
a s t r onge r  co n t r ac t i o n .  I t  seems permiss ib le ,  t hen ,  to  con-  
c lude t h a t  Ca ions m e d i a t e  b e t w e e n  electr ical  a n d  m e c h a n -  
ical a c t i v i t y  throughout the period o/ membrane depolari- 
zation. 

S. W E I D M A N N  

Department o/ Physiology, University o/Berne (Switzer- 
land), January 23, t959. 

Zusammen/assung 

An S c h i l d k r 6 t e n h e r z e n  ve r s t / i r k t  eine Zugabe  v o n  Ca- 
Ionen ,  die naeh B e g i n n  des A k t i o n s p o t e n t i a l s  erfolgt,  die 
bere i t s  b e g o n n e n e  K o n t r a k t i o n .  Es  wi rd  d a r a u s  geschlos-  
sen, dass  Ca - Ionen  w/ ih rend  de r  ganzen E r r e g u n g s p h a s e  
(und  n i c h t  n u r  zu de ren  Beginn)  zwischen de r  e l ek t r i schen  
u n d  de r  m e c h a n i s c h e n  A k t i v i t ~ t  v e r m i t t e l n .  

S. WEIDMANN, J .  Physiol .  132, t57 (1956). 
G. LING and R. W. GERARD, J .  cell. comp. Physiol .  34, 383 

(1949). 

t I 

10 seconds 

Effect of admix ing  Ca ions to the perfusate  of a tur t le  ventr icle .  In  
each of the two records, the film was exposed during three successive 
contractions, of which the first two coincide. Calcium was admixed, 
as indicated by the 2.5 sec square pulse, preceding the third beat (top 
record) and during the third beat (bottonl record). The retouched 

vert ical  line marks  the nioment  of s t imula t ion .  

Tur t l e  ven t r ic les  were i m m e r s e d  in  a b a t h  of cooled 
Ringer ' s  so lu t ion  (8°C) a n d  d r i v e n  e lec t r ica l ly  a t  a r a t e  of 
1 b e a t / m i n .  A c a n n u l a  was in se r t ed  i n to  t h e  single coro-  
n a r y  a r t e r y  a n d  t he  v a s c u l a r  bed  was per fused  w i t h  

1 Aided by  the Swiss Nat ional  Science Foundat ion ,  Grant  No. 1138. 
2 I. DE B. DALY and A. J.  CLARK, J.  Physiol.  54, 367 (1921). 
3 H.-C. LOTTGAU and R. NIEDERGERKE, J.  Physiol .  143, 486 

(1958). 
4 R. NIEDERGERKE, Exper .  15, 128 (1959). 

C a l c i u m  and the  A c t i v a t i o n  of  C o n t r a c t i o n  

I t  h a s  r ecen t ly  been  p roposed  x t h a t  t h e  c o n t r a c t i o n  of 
h e a r t  musc le  is i n i t i a t e d  b y  a n e g a t i v e l y  ch a rg ed  Ca- 
c o m p o u n d  (an ' a c t i v a t o r ' )  w h i c h  is m o v e d  d u r i n g  depolar i -  
z a t i o n  of t h e  cell  m e m b r a n e  f r o m  t h e  surface  i n t o  some 
deeper  ce l lu lar  c o m p a r t m e n t .  Th i s  h y p o t h e s i s  is b a s e d  for  
t h e  m o s t  p a r t  o n  a n  ana lys i s  of two  e x p e r i m e n t a l  ob-  
s e rva t ions  on  t h e  f rog 's  h e a r t :  (1) t h a t  t ens ion  deve loped  
in tw i t ches  a n d  c o n t r a c t u r e s  d ep en d s  on  t h e  r a t io  [Ca]/[Na] 2 
( these be ing  t h e  Ca a n d  N a  c o n c e n t r a t i o n s  in  t i le ou t s ide  
fluid) 2.3. This  o b s e r v a t i o n  sugges ted  in t u r n  t h a t  N a  a n d  
Ca ions c o m p e t e  for  a si te  or  molecule  ' R '  w h i c h  becomes  
ac t ive  on ly  w h e n  i t  combines  w i t h  Ca. (2) C o n t r a c t u r e  
t ens ion  o b t a i n e d  a t  a g i v e n  ra t io  ECa]/LNajZ,i.e.at a g iven  
c o n c e n t r a t i o n  of t h e  p roposed  ' a c t i v a t o r  CAR', is l a rger  
t h e  g r ea t e r  t h e  degree  of m e m b r a n e  d ep o l a r i z a t i o n  (which 
was  va r i ed  e x p e r i m e n t a l l y  b y  a l t e r ing  t h e  e x t e r n a l  K-con-  
c e n t r a t i o n )  1. Th i s  effect  sugges t s  t h a t  t h e  n o r m a l  mem- 

1 H. C. LI)TTGAU and  R. NIEDERGERKE, J.  Physiol .  143, 486 
(1958). 

2 w. WILBRANDT and H. KOLLER, Helv. physiol. Acta 6, 208 
(1948). 

a p,. NIEDERGERKE and H. C. LOTTGAU, Nature ,  Lond.  179, 1066 
(1957). 
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b rane  po ten t i a l  ac ts  as a barr ier  to  the  e n t r y  of ' ac t iva to r '  
molecules,  and  therefore  t h a t  C a R  carr ies  a negat ive  
charge.  

lea7 K-Ringer m,o,esleT~ + ~ [  
12 

18 

8 

4 

2 / o  Na- Ringer 

5 lO 15 20rain 
Fig. 1. -- Increase  of C a - u p t a k e  b y  f rog  vent r ic les  due  to r e p l a c e m e n t  
of the  N a  in the  ou ts ide  f lu id  b y  K. Solid cu rves :  a m o u n t  of label led 
Ca ( i n , amoles jg  d - y  wt.*) t a k e n  u p  f rom fluids h a v i n g  e i the r  a n o r m a l  
NaCI c o n c e n t r a t i o n  (Na-Ringe r )  or  NaC1 r ep l aced  b y  KC1 (K-Ringe r ) .  
Both fluids contained 1 mM labelled Ca. Dashed curve: ventricles 
exposed to Na-Ringer after a ~ rain period in K-Ringer. The labelled 
Ca (1 raM) in the two fluids had identical specific activity. Each 
point of the upper curves is the mean of determinations with 5 dif- 
ferent ventricles. Vertical bars: 2 × s.c. about the mean. (Ca-uptake 
with Na-Ringer is based on many more determinations than that 
wi th  a n y  o t h e r  fhfid,  a n d  i ts  e r ro r  is the re fore  c o r r e s p o n d i n g l y  

smaller.) 

* Tissue was  d r ied  to  c o n s t a n t  w e i g h t  a t  8o ~C. 

I n d e p e n d e n t  s u p p o r t  for the  ex is tence  of such a mech an -  
ism has  been ob ta ined  by  s t u d y i n g  the  u p t a k e  of 45Ca b y  
hear t  ventr ic les  a t  rest  and  dur ing  con t rac tu re .  Two series 
of expe r imen t s  relat ing,  respect ive ly ,  to the  two  above-  
ment ioned  observa t ions  have  been made.  In  the  first,  
compet i t ion  be tween  Na and  Ca was t e s t ed  by  per fus ing  
ventr ic les  with Na-dep te ted  fluids. On the  above  h y p o -  
thesis th is  should resul t  in an  increased cel iular  concen-  
t ra t ion  of Call  and thus  lead to  an increase in 46Ca-uptake. 
Tha t  Ca is taken up under  such condi t ions  has a l ready  
been inferred from exper imen t s  in which it was found t h a t  
hear t  s t r ips  accumula ted  s~Sr when  immersed  in fluids in 
which NaC1 had been replaced by  e i ther  sucrose, chol ine 
CI or LiC1 a. This result  has  now been conf i rmed  in more  
quan t i t a t i ve  exper iments  using whole hea r t  vent r ic les  per -  
fused wi th  fluids conta in ing  45Ca. Fu r the rmore ,  it has  
been found tha t  Ca is taken up, to abou t  the  same ex t en t ,  
when the external  Na was replaced by  K. In  Figure  1 the  
difference be tween the two solid lines i l lus t ra tes  th is  ad-  
di t ional  up take  of labelled Ca due to the  to ta l  r ep l acemen t  
of ex te rna l  Na by K. To find out  how f i rmly the  accumu-  
lated Ca was bound,  some ventr ic les  (dashed line) were  
t ransfer red ,  af ter  5 min perfusion wi th  KC1 Ringer ,  in to  
normal  Ringer;  both  fluids conta ined  labelled Ca of the  
same specific act ivi ty.  The observa t ion  t h a t  45Ca is lost 
f rom the  tissue under  these condit ions,  despi te  a c o n s t a n t  
ex te rna l  concent ra t ion  of labelled Ca, indica tes  t h a t  the  
cellular Ca concent ra t ion  was raised dur ing  the  per iod of 
Na  deficiency. This suppor t s  the  concep t  of a revers ib le  
compe t i t ion  between Na and  Ca for a cellular s i te  as in- 
voked by  the initial hypothesis .  The addi t iona l  Ca -up take  
was associated with a s t rong cont rac ture ,  while r e laxa t ion  
occurred early during the Ca-loss. 

4 R. NIEDERGERKE and F . . l -  HARms,  Na tu r e ,  l . ond .  17,9, 1068 
(19a7). 

?ca2 
/I mole',/g T Zi-Ringer+lOornMKg! 

J ira-Ringer +100 mN KCt 

_.d_gNe-ei"e v 

; /o /5 

g moles/g 
ll?l Li-Ringer + ~00 ram KCI 

5 10 Z5 20min 
a b 

Fig.  r2a a n d  b. Ef fec t  of depo la r i za t i on  on  the C a - u p t a k e  of ventr icles .  The  difference be tween  lower  two  curves  in each  i l lus t ra t ion  shows  
additional Ca-uptake due 100 mM KCI either with Na-Ringer (Fig. 2a) or with 25°,/0 Na, 75°,/0 l.i-Ringer (l"ig. "2b) as perfusion fluid. 
Upper curve in each illustration shows maximal Ca-uptake in the absence of Na (NaCI replaced by l.iC1) but with additional llIl) m3I 

KC1. Also plotted are two controls showing the Ca-uptake in hypertonic solutions (Fig. 2a) : in each case a 10 rain perfusion period was 
used with Na-Ringer containing either added 180 mM sucrose (hollow circle), or added 100 m31 LiCI (double circle). 

Exper. 9 
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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. 


