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R a t t e n )  wurde  d u r c h  i n t r a p e r i t o n e a l e  I n j e k t i o n  v o n  1,25 
m g / k g  C o m p o u n d  48/80 ein a n a p h y l a k t o i d e r  Schock  aus-  
gel6st.  C o m p o u n d  48/80 is t  eine s y n t h e t i s c h e  mas tze l l -  
deg ranu l i e r ende  S u b s t a n z  ~. Chemisch  h a n d e l t  es sich u m  
ein Gemisch  von  Dimeren ,  T r i m e r e n  u n d  T e t r a m e r e n ,  die 
bei  K o n d e n s a t i o n  v o n  p - M e t h o x y p h e n y l ~ t h y l m e t h y l a m i n  
m i t  F o r m a l d e h y d  en t s t ehen .  10 u n d  30 rain,  2, 6, 9, 15 
u n d  24 h n a c h  I n j e k t i o n  y o n  C o m p o u n d  48/80 erfolgte  
bei  je 20 T ie ren  eine B e s t i m m u n g  de r  A P  im Serum.  Die 
M e t h o d i k  de r  E n z y m b e s t i m m u n g  wurde  bere i t s  a n  an-  
dere r  Stelle be sch r i eben  1,2, 

Ergebnisse. Die n o r m a l e  A k t i v i t ~ t  de r  a lka l i schen  
P h o s p h a t a s e  im S e r u m  des v e r w e n d e t e n  R a t t e n s t a m m e s  
b e t r u g  12,4 =~ 2,0 m M U .  10 m i n  n a c h  Aus l6sung  des ana-  
p h y l a k t o i d e n  Schocks  s a n k  die Aktivi t /~t  au f  9,7 -4- 1,4 
m M U  (Figur).  30 min  n a c h  der  I n j e k t i o n  des C o m p o u n d  
48/80 f a n d e n  s ich p r a k t i s c h  no r m a l e  A k t i v i t g t e n  (12,5 

1,3 m M U ) .  2 h n a c h  de r  Aus l6sung  des a n a p h y l a k -  
t o iden  Schocks  wa r  eine geringe E r h 6 h u n g  de r  AP-  
Ak t iv i t / i t  im  S e r u m  auf  13,6 4- 1,8 m M U  zu beobach -  
ten .  Die A P - A k t i v i t / i t e n  6, 9, 15 u n d  24 h n a c h  d e m  
Schock  lagen im Bere ich  de r  N o r m  (11,9, 11,8, 12,6 bzw. 
12,4 m M U ) .  
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Die alkalische Phosphatase-Aktivitat (AP) des Rattenserums nach 
anaphylaktoidem Schock. mMU = milliMol Unit. 

SchIuss]olgerungen und Zusammenfassung. Bei  tox i -  
schen  N i e r e n v e r i i n d e r u n g e n  legen alle h i s t ochemischen  
u n d  b iochemischen  Be funde  fiber die A b n a h m e  de r  A P  
in de r  Niere u n d  d e m  hierzu  para l le l  gehenden  Ans t i eg  
de r  AP-Akt iv i t /~ t  im  H a r n  f i be r e in s t immend  eine rena le  
H e r k u n f t  der  e rhOhten  A P - A u s s c h e i d u n g  n a h e  3. Ffir  den  
a n a p h y l a k t o i d e n  Schock is t  ein g le icher  Mechan i smus  an-  
z u n e h m e n .  Da  weder  eine pa tho log i sche  E r h 6 h u n g  de r  AP-  
A k t i v i t ~ t  des Se rums  nachzuwe i sen  ist, noch  eine pa tho lo -  
gische P ro t e inu r i e  vor l iegt ,  muss  auf  eine renale  H e r k u n f t  
der  e r h 6 h t e n  AP-Akt iv i tS . t  im  H a r n  n a c h  a n a p h y l a k t o i d e n  
a n d  n a c h  a n a p h y l a k t i s c h e n  R e a k t i o n e n  geschlossen wer-  
den.  Die Di f fe renz ie rung  de r  A P  des H a r n e s  in  I s o e n z y m e  5 
k 6 n n t e  den  l e t z t en  Beweis  fiir die r e in  renale  H e r k u n f t  
de r  ges te ige r ten  AP-Akt iv i t /~ t  i m  H a r n  n a c h  Schock-  
r e a k t i o n e n  br ingen .  

Der  Abfal l  de r  AP-Akt iv i t~ t t  im  Se rum 10 m i n  n a c h  
I n j e k t i o n  von C o m p o u n d  48/80 di i r f te  k e i n e n  spezi f i schen 
B e f u n d  dars te l len ,  s o n d e r n  auf  h / i m o d y n a m i s c h e n  Fak -  
t o r e n  b e r u h e n  s. 

Summary. A t  seven  d i f fe ren t  i n t e r v a l s  a f te r  t he  el ici ta-  
t i on  of a n a p h y l a c t o i d  shock  ( compound  48/80), de ter -  
m i n a t i o n s  of a lka l ine  p h o s p h a t a s e  (AP) a c t i v i t y  were 
car r ied  ou t  in  r a t  se lum.  No s igni f ican t  increase  could be  
de tec ted .  These  f ind ings  exclude  e x t r a r e n a l  fac tors  as t h e  
cause  for increased  A P - a c t i v i t y  in  u r ine  fol lowing ana-  
p h y l a c t o i d  shock.  
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Reduced Excretion of Urinary Procoagulant  in 
Uremic Patients 

N o r m a l  h u m a n  ur ine  w h e n  added  in v i t ro  to  hemoph i l i c  
b lood  corrects  comple t e ly  t he  c lo t t ing  a b n o r m a l i t y  1,~. The  
respons ib le  u r ine  c o m p o n e n t  is p r epa red  f rom ur ine  b y  
a d s o r p t i o n  o n t o  BaSO43, porce la in  t h i m b l e s  4, or ex tens ive  
dia lysis  of t he  u r ine  a n d  t h e n  s u b s e q u e n t l y  pur i f ied  b y  
isoelectr ic  p r e c i p i t a t i o n  a t  p H  3.53,4, prec ip i t a t i on  w i t h  
0 . 5 7 M  NaC1 followed b y  c h r o m a t o g r a p h y  on  S e p h a d e x  
G-200, a n d  o t h e r  s teps  5. T he  resu l t ing  wh i t e  a m o r p h o u s  
m a t e r i a l  is soluble  in  0 . 0 0 5 M  glycine buf fe r  p H  8.6. One 
o u t s t a n d i n g  f ea tu re  is t he  m a r k e d  h e a t  r e s i s t ance  of t he  
p r o c o a g u l a n t  in  solut ion,  wh ich  can  be  b r o u g h t  to  98 ~ 
for 10 m i n  w i t h  l i t t le  loss of ac t iv i ty .  A few m i c r o g r a m s  
of the  pur i f ied  m a t e r i a l  no rma l i ze  the  c lo t t ing  of hemo-  
phi l ic  p l a s m a  (A, B, C) in  the  t e s t  t u b e  (c lo t t ing  t ime,  
p r o t h r o m b i n  c o n s u m p t i o n ,  t h r o m b e l a s t o g r a m ) .  T he  uri-  
n a r y ' p r o c o a g u l a n t  also normal i zes  t he  c lo t t i ng  of p l a s m a  

f rom p a t i e n t s  w i t h  c i rcu la t ing  ' a n t i t h r o m b o p l a s t i n s '  4 b u t  
n o t  of t h r o m b o c y t o p e n i c  p lasma.  The  p r o c o a g u l a n t  con-  
ve r t s  pur i f ied  p r o t h r o m b i n  in to  t h r o m b i n  in the  presence  
of fac to r  V, CaC12 a n d  e i the r  whole pla te le ts ,  p l a t e l e t  fac- 
t o r  36 or b r a i n  lipidS. The  convers ion  of p r o t h r o m b i n  to 
t h r o m b i n  b y  t he  p r o c o a g u l a n t  is a c o n c e n t r a t i o n  depen-  
d e n t  t ime  reac t ion .  The  yield of t h r o m b i n  can  be m a d e  
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d e p e n d e n t  in  a l inear  r e l a t ionsh ip  upon  the  c o n c e n t r a t i o n  
of t he  p rocoagu lan t .  

Based  on  th i s  r eac t ion  m e c h a n i s m  a n d  the  l inear  re- 
l a t ionship ,  a m e t h o d  for q u a n t i t a t i v e  d e t e r m i n a t i o n  of 
t h e  p r o c o a g u l a n t  in  u r ine  was developed.  W i t h  such  de- 
t e r m i n a t i o n  i t  is hoped  to e luc ida te  the  or igin of the  pro- 
c o a g u l a n t  and  to i nves t i ga t e  i ts  role (if any)  in var ious  
diseases. The  r eagen t s  for the  d e t e r m i n a t i o n  are t he  fol- 
lowing:  0.1 ml  pa r t i a l ly  pur i f ied  p r o t h r o m b i n  (2000 
un i t s /ml ) ,  0.05 ml  b r a i n  l ipid (30 m g / m l  d i lu ted  1 :100 
w i t h  sal ine before use), 0.2 ml  BaSO4-adsorbed ,  d i lu ted  
b o v i n e  s e rum (1:75 w i t h  imidazo l  buf fer  p H  7.2 before  
use), 0.2 ml  f resh ur ine  p rev ious ly  d ia lyzed  in the  cold 
aga ins t  dis t i l led w a t e r  for 4 h, 0.4 ml  buf fe red  sal ine p H  
7.42 and  f ina l ly  0.05 ml  ca lc ium chlor ide  0.53[. T h e y  are 
mixed  in the  order  g iven  and  t he  m i x t u r e  is i n c u b a t e d  for 
90 m i n  a t  28 ~ a t  wh ich  t ime  m a x i m u m  t h r o m b i n  yield 
is reached.  The  a m o u n t  of t h r o m b i n  g e n e r a t e d  is measu-  
red  in a n  a l iquo t  (0.4 ml) of t he  m i x t u r e  w i t h  0.1 ml  of 
a 1~ bov ine  f ib r inogen  so lu t ion  as s u b s t r a t e  a n d  ex- 
pressed  in a r b i t r a r y  l a b o r a t o r y  p r o c o a g u l a n t  uni t s  accord-  
ing to  the  fo rmula  ( t h r o m b i n  un i t sT/ml  d iv ided  b y  
vo lume  t e s t  sample)  -- p r o c o a g u l a n t  u n i t s / m l  t e s t  sample .  

The  ave rage  excre t ion  (first  m o r n i n g  specimen)  of 63 
n o r m a l  ind iv idua l s  was  s tudied.  There  was a m o d e r a t e l y  
b u t  s ign i f i can t ly  h ighe r  ( P  < 0.01) exc re t ion  of pro- 
c o a g u l a n t  in (a) males  u n d e r  30 t h a n  in females  u n d e r  30 
a n d  (b) males  u n d e r  30 as c o m p a r e d  to males  ove r  50 years  
of age. 

The  or ig in  of the  u r i n a r y  p r o c o a g u l a n t  is no t  e s t ab -  
l ished.  Based  on  s tud ies  w i th  ma te r i a l  p r e p a r e d  in our  
l abo ra to ry ,  i t  was suggested  t h a t  the  p r o c o a g u l a n t  rep- 
resen t s  a m o d e r a t e l y  ac t ive  t issue t h r o m b o p l a s t i n  8. How-  
ever,  th i s  v iew needs  reconci l ia t ion  w i t h  t he  c lear -cu t  
v a r i a t i o n  in exc re t ion  p a t t e r n s  depend ing  on  the  group of 
persons  i n v e s t i g a t e d  and  also w i t h  t he  m a r k e d  h e a t  
s t ab i l i t y  of the  p rocoagu lan t .  I f  t he  m a t e r i a l  is a t issue 
t h r o m b o p l a s t i n ,  i t  can  on ly  der ive  f rom t he  u rogen i t a l  
t r ac t .  Ur ine  o b t a i n e d  f rom the  pelvis  of h u m a n  k idneys  
in v ivo  con ta ins  essent ia l ly  n o r m a l  a m o u n t s  of pro- 
coagulant .  Therefore ,  the  p r o c o a g u l a n t  der ives  e i t he r  
f rom the  k idneys  themse lves  as a t issue t h r o m b o p l a s t i n  
or poss ib ly  f rom the  b lood as p r o d u c t  of coagula t ion .  W i t h  
e i the r  poss ib i l i ty ,  t he  excre t ion  p a t t e r n  of the  procoagu-  
l a n t  could be  expec ted  to be d e p e n d e n t  on  some k i d n e y  
func t ion .  This  is indeed  the  case:  u remic  p a t i e n t s  (pri- 
m a r i l y  w i th  chronic  g lomeru lonephr i t i s )  excre te  consid-  
e r ab ly  less p r o c o a g u l a n t  t h a n  n o r m a l  ind iv idua ls .  The  
re l a t ive  f r equency  d i s t r i b u t i o n  of the  excre t ion  va lues  of 
the  u r i n a r y  p r o c o a g u l a n t  in 26 uremic  p a t i e n t s  is grossly 
d i f fe ren t  f rom the  one of 63 n o r m a l  ind iv idua ls .  This  is 
shown  in the  Figure.  

The  average  excre t ion  (4.08 un i t s /ml )  of 26 u remic  
p a t i e n t s  was  s ign i f i can t ly  lower ( P  < 0.01) t h a n  in 
h e a l t h y  ind iv idua l s  (9.47 un i t s /ml ) .  Most  s t a r t l ing ,  how- 
ever,  was  the  t o t a l  absence  of t he  p r o c o a g u l a n t  in ur ine  
of 27~o of t he  u remic  pa t i en t s .  Also, 70% of the  u remic  
va lues  were be low the  lowest  n o r m a l  values.  These  f ind-  
ings sugges t  t h a t  t he  low excre t ion  of t he  p r o c o a g u l a n t  
in u remic  p a t i e n t s  ref lects  an  impa i r ed  k i d n e y  func t ion .  
No re la t ion  ha s  been  observed  so far  be t w een  p r o c o a g u l a n t  
excre t ion  and  b lood  u rea  n i t rogen ,  b lood  c rea t in ine ,  
c rea t in ine  clearance,  specific g rav i ty ,  or p ro t e in  c o n t e n t  
of the  urine.  Tile low or a b s e n t  exc re t ion  is a rea l  one and  
is no t  s imu la t ed  b y  t h e  a p p e a r a n c e  of a c lo t t ing  i nh ib i t o r  
in  t he  u remic  ur ine  : a d d i n g  of zero-excre t ion  u remic  ur ine  
to  n o r m a l  u r ine  reduces  i t s  a c t i v i t y  on ly  in r e l a t i on  to t he  
d i lu t ion  of th i s  u r ine  w i t h  the  u r ine  free of p r o c o a g u l a n t  
(normal  u r ine  con ta ins  a t  t imes  such  an  i n h i b i t o r  wh ich  

c o n t a m i n a t e s  t he  p r o c o a g u l a n t  p r e p a r a t i o n  and  which  is 
r e m o v e d  d u r i n g  f u r t h e r  purif icat ionS).  

The  o b s e r v a t i o n  of low excre t ion  of u r i n a r y  procoagu-  
l an t  in  u remic  p a t i e n t s  does no t  set t le  the  ques t ion  of i ts  
or igin (it migh t ,  however ,  i nd ica te  t h a t  t he  exc re t ion  
could be r e l a t ed  to a me tabo l i c  func t ion  of t he  k idney) .  
P r e l i m i n a r y  r a b b i t  e x p e r i m e n t s  show t h a t  t u b u l a r  d a m a g e  
induced  b y  HgCl~-poisoning resu l t s  in a comple t e  loss of 
p r o c o a g u l a n t  exc re t ion  in t he  ur ine.  W i t h  r ecove ry  t he  
p r o c o a g u l a n t  exc re t ion  r e t u r n s  g radua l ly  to  no rma l .  
F u r t h e r  s tud ies  w i t h  th i s  poor ly  explored  ur ine  compo-  
n e n t  are i nd i ca t ed  s,9. 
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Uremic patients 

Normal individuats 

0-1,9 /+-5.9 8-9,9 12-13.9 10-17.9 
2-3.g 6-7.9 10-11.9 14-159 

Units procoagulant/m[ urine 

Distribution of relative frequency of the excretion of the urinary 
procoagulant in uremic patients (upper histograms) and normal 
individuals (lower histograms). Note the prevalence of low (or totally 

absent) excretion values in uremic patients. 

Zz~sammen/assung. E i n  hochak t i ve r ,  ge r innungs f6 r -  
d e r n d e r  F a k t o r  wird  normale rweise  im m e n s c h l i c h e n  
U r i n  ausgeschieden .  Die Aussche idung  is t  q u a n t i t a t i v  bei  
gesunden  E r w a c h s e n e n  a l t e r sabh~ng ig  u n d  bei  UrXmie 
wesent l ic t l  v e r m i n d e r t .  
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