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Lactic acid production (/~g/mg dry material/h for spleen, bone marrow, placenta and #g/10 ~ cells/h for leucocytes) in the tested tissues of 
endotoxin- and saline-treated pregnant and non-pregnant rats 24 h after treatment. The numbers of samples are in brackets 

Group Treatment Spleen Bone marrow Leucocyte Placenta 

Non-pregnant Saline (S.) 8.3 0.50 10.3 0.64 4.1 0.3 - - 
(NP.) (II) (5) (5) 

Endotoxin (E.) 10.3 0.38 16.8 0.49 5.1 0.2 - - 
(15) (5) (5) 

Pregnant (P.) Saline (S.) 8.6 6.60 12,5 0,73 4.7 0.2 11,6 0,41 
(8) (5) (5) (2o) 

Endotoxin (E.) 11.4 0.55 19.7 0.64 7.1 0.6 8.7 0.42 
(10) (5) (5) (t4) 

Difference 
between NP.S, and NP.E. p < 0.01 p < 0.001 p < 0.05 

P.S. and P.E. p < 0.01 p < 0.001 p < 0.01 p < 0.001 
NP.E. and P.E. p > 0.1 p < 0.01 p < 0;05 
NP.S. and P.S, p > 0,05 

m a r r o w  samp le s  were  t a k e n  f rom t h e  t i b i a  a n d  femur .  
Leucocy tes  a n d  b o n e  m a r r o w  cells f r o m  2 a n i m a l s  were  
pooled.  Spleens  were  s tud ied  s e p a r a t e l y  for  each  
i n d i v i d u a l  an ima l .  3 poo led  p l a c e n t a s  pe r  a n i m a l  se rved  
as i n d i v i d u a l  samples .  T i ssue  s am p l e s  were  we ighed  a n d  
minced  p r io r  to  t h e i r  t r a n s f e r  i n to  a n  a d e q u a t e  v o l u m e  
of K r e b s - H e n s e l e i t  so lu t ion  c o n t a i n i n g  200 m g %  glu- 
cose. The  lac t ic  acid p r o d u c t i o n  was m e a s u r e d  b y  t h e  
m e t h o d  of DIESCHE a n d  L/~SZLO 12 L a c t i c  acid p r o d u c t i o n  
is expressed  as  tug/mg d r y  m a t e r i a l / h  a n d  #g/107 ce l l /h  
for  spleen,  b o n e  mar row,  p l a c e n t a  a n d  leucocytes ,  
respec t ive ly .  

Results. L a c t i c  ac id  p r o d u c t i o n  of spleens ,  bone  
m a r r o w  cells, l eucocytes  a n d  p l a c e n t a s  of e n d o t o x i n  
t r e a t e d  p r e g n a n t  a n d  n o n - p r e g n a n t  r a t s  is s h o w n  in t he  
Table .  

W h e n  t e s t e d  a f t e r  24 h fo l lowing t r e a t m e n t  w i t h  
e n d o t o x i n ,  t h e  lac t ic  acid p r o d u c t i o n  of t he  p l a c e n t a s  
a n d  of o t h e r  t i ssues  (spleen, b o n e  m a r r o w  a n d  leucocytes)  
e x h i b i t e d  a cons ide rab le  difference.  Aerob ic  glycolysis  
was  i n h i b i t e d  in  p l acen ta s ,  whi le  s t i m u l a t e d  in al l  t i s sues  
t es ted .  

I n  e n d o t o x i n - t r e a t e d  an imal s ,  t h e  r a t e  of lac t ic  acid 
p r o d u c t i o n  was s ign i f i can t ly  more  e n h a n c e d  in bone  

m a r r o w  cells a n d  l eucocy tes  of p r e g n a n t  r a t s  t h a n  in  t h e  
n o n - p r e g n a n t  ones.  

Zusammenfassung. Die M i l c h s £ u r e p r o d u k t i o n  i s t  im  
K n o c h e n m a r k  u n d  in  d e n  L e u k o z y t e n  t rAcht ige r  Tiere  
infolge E n d o t o x i n e i n w i r k u n g  s i gn i f i kan t  h 6 h e r  als bei  
Kon t ro l l t i e r en .  W ~ h r e n d  s ich die M i l c h s ~ u r e p r o d u k t i o n  
e n d o t o x i n b e h a n d e l t e r  P l a z e n t e n  infolge D a u e r h e m m u n g  
de r  a e r o b e n  GlykoIyse  v611ig y o n  a l len  u n t e r s u c h t e n  Ge- 
w e b e n  u n t e r s c h e i d e t ,  b l e i b t  de r  S a u e r s t o f f v e r b r a u c h  
unve r / i nde r t .  
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Clotting Factors of the Primary Aqueous Humor 
of the Rabbit's Eye 

Accord ing  to  severa l  au tho r s ,  p r i m a r y  aqueous  h u m o r  
(PAH)  acce le ra tes  t he  c lo t t i ng  t i m e  of t h e  whole  b lood  
a n d  of t h e  p l a s m a  1,~ a n d  c o n t a i n s  va r i ous  c lo t t i ng  factors ,  
e.g. p r o t h r o m b i n  ~, f a c t o r  V a n d  f a c t o r  V I I  ~,a PA~DOLrI 
a n d  NILSSON 4 found  t h a t  P A H  c o n t a i n s  p l a s m i n o g e n  a n d  
p r o a c t i v a t o r  b u t  no  m e a s u r a b l e  a m o u n t s  of o t h e r  c lo t t i ng  
factors .  T h e  p u r p o s e  of t h e  p r e s e n t  s t u d y  was  to  cha r -  
ac te r ize  more  prec i se ly  t h e  n a t u r e  of t h e  c l o t - p r o m o t i n g  
s u b s t a n c e s  of th i s  fluid.  

P A H  was d r a w n  f rom t he  a n t e r i o r  c h a m b e r  of t he  
r a b b i t ' s  eye b y  m e a n s  of a p u n c t u r e  w i t h  a s.c. needle .  
A b o u t  0 .1-0.3 m l  of t h e  t r a n s p a r e n t  f lu id  was  o b t a i n e d  
f rom each  eye. Samp l e s  c o n t a m i n a t e d  w i t h  b lood were 
d i scarded .  

The  fo l lowing i n v e s t i g a t i o n s  were p e r f o r m e d :  
(1) T h e  in f luence  of P A H  o n  t h e  recMcif ica t ion  t i m e  of 

fresh,  h u m a n ,  p l a t e l e t - p o o r  p l a s m a  ( P P P )  was  s t ud i ed  in  
t h e  s y s t e m :  0.1 m l  of P P P  + 0.1 ml  of P A H  (or 0 .9% 
NaC1) + 0.1 m l  of 0.025 M CaC1 v The  reca lc i f ica t ion  t i m e  
of 99 con t ro l  s amples  a m o u n t e d  on  a n  a v e r a g e  to  214 sec 
( r ange :  120-360 see). T h e  reca lc i f i ca t ion  t i m e  of 124 
samples  c o n t a i n i n g  P A H  a m o u n t e d  on  a n  ave rage  to  
128 sec ( range:  35-240 see). All  b u t  18 f luid s amples  
s ign i f i can t ly  s h o r t e n e d  t h e  c lo t t i ng  t i m e  of t h e  recalc i f ied 

x F. RINTELEN and J. OERI, Ber. Versamm. dt. ophthal. Ges. 56, 
305 (1950). 
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h u m a n  p l a sma .  S u b s e q u e n t  s tud ies  r evea l ed  t h a t  t h e  
c l o t - p r o m o t i n g  a c t i v i t y  is c o m p l e t e l y  i n a c t i v a t e d  d u r i n g  
s to rage  of t h e  f luid a t  r oom t e m p e r a t u r e  for a few h, or 
a t  4°C for  24 h or  a t  --  10°C for 170 h. T he  a c t i v i t y  is 
also r e m o v e d  b y  s h a k i n g  P A H  w i t h  b a r i u m  su lpha te ,  
e t h e r  or  ch lo roform.  T h e  e x p e r i m e n t  p r e s e n t e d  in  T a b l e  
I shows  t h a t  c lo t  a cce l e r a t i on  occurs  also where  cepha l i n  
in a n  o p t i m a l  c o n c e n t r a t i o n  h a s  b e e n  a d d e d  to  t h e  
sys tem.  

(2) T h e  presence  of va r ious  d o t t i n g  fac to rs  in  P A H  
was  t e s t e d  us ing  r o u t i n e  one s tage  m e t h o d s .  Def ic i en t  
p l a s m a s  were  r ece ived  f r o m  Prof .  P.  A. OWREN Of t h e  
I n s t i t u t e  for  T h r o m b o s i s  R e s e a r c h  (def ic ient  in  f ac to r s  
V a n d  VI I ) ,  f r om Dr.  E.  A. LOELmER of t he  A k a d e m i s c h  
Ziekenhuis ,  Le iden  (def ic ient  in  f ac to r  XlI), a n d  f rom 
one of t he  a u t h o r s  (S.N.) f rom ch i ld ren  t r e a t e d  in  W a r s a w  
U n i v e r s i t y  Ch i ld ren ' s  Clinic (def ic ient  in  fac to rs  V I I I ,  
I X  a n d  X) .  T h e  de f i c i en t  p l a s m a s  were  also p r e p a r e d  
a r t i f i c ia l ly :  f a c t o r  X I  a n d  X I I  de f ic ien t  b y  t h e  m e t h o d  
of WAAL~R 6, f ac to r  V def ic ien t  b y  t he  m e t h o d  of WOLF 8, 
f ac to r  I I  de f ic ien t  b y  t h e  m e t h o d  of SOULIER a n d  
LARRI~UL All  samples  were s to red  as freeze dr ied  or in  
deep  freeze. 

I t  h a s  b e e n  f o u n d  t h a t  P A H  shows  a h i g h  a c t i v i t y  of 
factors VIII, IX, X I  a n d  X l I .  T h e s e  ac t iv i t i e s  were  
c o n s i d e r a b l y  h i g h e r  t h a n  those  of  h a m a n  b lood  p l a s m a  
d i lu t ed  1:10.  S imi la r ly  f ac to r  V a c t i v i t y  of P A I l  was  
h i g h  w h e n  t e s t e d  in  t h e  in t r in s i c  s y s t e m  (wi th  cepha l i n  
b u t  w i t h o u t  t i s sue  t h r o m b o p l a s t i n ) .  T h e  a c t i v i t y  of 
p r o t h r o m b i n  ( tes ted  b y  t h e  m e t h o d  of S o u s m R  a n d  
LARRI~U) in  P A H  was  a b o u t  10 t i m e s  lower  t h a n  in  
h u m a n  p lasma.  T h e  a c t i v i t y  of f a c t o r  V a n d  V I I  t e s t e d  

Table I. Influence of PAH on the recaleification time of ptatelet- 
poor plasma (PPP) 

Solution added to PPP Clotting time 
in sec 

0.9% NaC1 306 
0.9%NaC1 + cephalin 85 
PAH + 0.9% NaC1 168 
PAH + eephalin 53 

in  t h e  ex t r ins i c  s y s t e m  were  seve ra l  t i m e s  lower  t h a n  in  
h u m a n  p l a sma .  T h e  f a c t o r  X a c t i v i t y ,  as t e s t e d  in  t h e  
ex t r in s i c  sys t em,  was absen t .  Howeve r ,  P A H  s h o r t e n e d  
t h e  reca lc i f i ca t ion  t i m e  of f ac to r  X def ic ien t  p l a sma .  
P A H  d id  n o t  c o n t a i n  f ib ronogen .  T h e  samples  d id  n o t  
c lo t  e v e n  a f t e r  add i t i on  of a la rge  a m o u n t  of t h r o m b i n .  
T h e  f resh  f lu id  c o n t a i n s  low c o n c e n t r a t i o n s  of t h r o m b i n  
( lower  t h a n  0.1 u /ml) .  0.1 ml  of f lu id  c l o t t e d  0.1 ml  of 
0 .2% pur i f i ed  f ib r inogen  in a b o u t  30 min .  

(3) T h e  in f luence  of P A H  on  t h e  i n t r i n s i c  d o t t i n g  has  
b e e n  t e s t e d  u s i n g  t h e  t h r o m b o p l a s t i n  g e n e r a t i o n  t e s t  
a cco rd ing  t o  ]:)UCKERT e t  al. s. T h e  s y s t e m  g e n e r a t i n g  
' t h r o m b o p l a s t i n '  was  composed  of p l a t e l e t  e x t r a c t  (or 
cepha l in ) ,  B a S O  4 a d s o r b e d  p lasma ,  o ld  se rum,  a n d  
ca l c ium chlor ide .  I t  h a s  b e e n  f o u n d  t h a t  P A H  acce lera tes  
f o r m a t i o n  of ' t h r o m b o p l a s t i n '  if a d d e d  to  t h e  whole  
sys t em.  I t  c a n  be  seen f r o m  Tab le  I I  t h a t  P A H  res to res  
t h e  a c t i v i t y  of  t h e  s y s t e m  d e p r i v e d  of o ld  s e r u m  a n d  i t  
rep laces  also, in  pa r t ,  t h e  ac t i v i t i e s  of BaSO4 a d s o r b e d  
p l a sma ,  p l a t e l e t  e x t r a c t  o r  se rum.  These  e x p e r i m e n t s  
show t h a t  t h e  a c t i v i t y  of P A H  in  t he  in t r ins i c  b lood-  
c lo t t i ng  s y s t e m  is n o t  specific.  

I t  is poss ib le  t h a t  t h e  i n t r a o c u l a r  f lu id  c o n t a i n s  h i g h  
c o n c e n t r a t i o n  of va r i ous  c l o t t i n g  fac tors ,  p a r t i c u l a r l y  
f ac to r s  V I I I ,  I X ,  a n d  X l I  w h i c h  m a y  be  se lec t ive ly  
f i l te red  f rom b lood  or  secre ted .  A n o t h e r  e x p l a n a t i o n  is 
t h a t  P A H  con ta in s  a n  a c t i v a t o r  of ' i n t r i n s i c  c lo t t i ng '  
w h i c h  m a y  be  d i f fe ren t  f rom o t h e r  p l a s m a  a n d  t i s sue  
c l o t t i n g  fac tors .  Th i s  a c t i v a t o r  m a y  ac t  d i r ec t l y  on  
p r o t h r o m b i n  or  o n  f a c t o r  X .  P A H  c lo t t i ng  a c t i v a t o r  
r e sembles  in  some aspec t s  u r i n a r y  p r o c o a g u l a n t  desc r ibed  
b y  YON KAULLA °. T h e  l a t t e r  c a n  s u b s t i t u t e  for fac to rs  
V I I I ,  I X ,  X I  a n d  X I I  b u t  no t  for  f ac to r s  1, I I ,  V, V I I ,  
or X 10. 

T h e  c lo t t i ng  a c t i v a t o r  of t he  P A H  m a y  p l ay  a signifi-  
c a n t  role  in  t h e  local  h e m o s t a s i s  of t h e  eye. I t  m a y  also 
be  respons ib le  for  t h e  f o r m a t i o n  of f i b r i n  depos i t s  in  t h e  
course  of va r i ous  eye diseases.  

Rdsumd. On a c o n s t a t 6  que  l ' h u m e u r  aqueuse  p r i m a i r e  
(PAH)  de  l 'ceil d u  l a p i n  r a c o u r c i t  le t e m p s  de  c o a g u l a t i o n  
du  p l a s m a  h u m a i n .  I1 c o n t i e n t  une  p r o p o r t i o n  61ev6e de  
f ac teu r s  de coagu la t ion ,  en  pa r t i cu l i e r  les f ac t eu r s  V I I I ,  
I X ,  X I  e t  X I I .  I1 es t  poss ible  que  la  p ropr i6 t6  c o a g u l a n t e  
du  P A H  est  due  h la pr6sence  d ' u n  a c t i v a t e u r  sp6cif ique 
ag i s san t  d i r e c t e m e n t  su r  la  p r o t h r o m b i n e  ou sur  le 
f a c t e u r  X.  

Table II. Activity of PAH as tested in thromboplastin generatiou 
test ALLA ZANKIEWIcZ-BAUER a n d  S. NIEWlAROWSKI 

Component to be 
omitted or 
replaced 

Activity of the 'thromboptastin' generated 
after 7 mitt (clotting time, see) 

Whole One One component 
system component replaced by 

omitted PAH 

Department o! ophtalmology and Department of 
Physiological Chemistry, Medical School, 
Bialystok (Poland), 15th December 1966. 

Platelet extract 20 54 42 

BaSO 4 adsorbed 20 44 26 
plasma 

01d serum 20 33 23 

Cephalin ~ 15 120 29 

• In this experiment cephalin prepared from rabbit brain has been 
used instead of platelet extracts. Other preparations of BaSOa 
adsorbed plasma and of old serum were also used. 
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