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The Abscence of Intravascular Clotting in Rat Anaphylaxis  

L. F k s 0 s  and J. CSONOOR 

Department o/ Pathophysiology and Cefzlral Research Laboratory o/ University Medical School, H-4012 Debrecen, p/ 23 
(Hungary), 2 April 1976. 

Summary. In t r avascu la r  f ibrin fo rmat ion  could no t  be de tec ted  in various phase  of I g E  med ia t ed  anaphylac t ic  shock 
of rats,  e i ther  by  using an isotope technique  or tes t ing  the  p lasma samples  by  the  e thanol  gelat ion test .  

Anaphy lac t i c  shock, a reac t ion  which developes fol- 
lowing the  in te rac t ion  of an t igen  and cell bound  an t ibody ,  
is of ten  considered to  be accompan ied  b y  in t ravascu la r  
c lo t t ing  leading to def ibr ina t ion  syndrome  ~, ~. t n  experi-  
men ta l  anaphy lac t i c  condit ions,  the  ac t iva t ion  and con- 
s u m p t i o n  of H a g e m a n  factor  3, factors  X I  and I X  4, the  
ac t iva t ion  of f ibr inolyt ic  sys t em s, a modera t e  fall in 
f ibr inogen concentra t ionS,  ~ and  the  appearance  of f ibrin- 
ogen degrada t ion  p roduc t s  6 have  been demons t r a t ed .  
However ,  d i rect  s tudies  concerning the  de tec t ion  of f ibrin 
fo rma t ion  have  no t  been carr ied out.  Our p resen t  resul ts  
provide  di rect  evidence t h a t  no in t ravascu la r  f ibrin for- 
ma t ion  occurs in cell bound  I g E  med ia t ed  anaphy lac t i c  
shock of rats,  while in the  same species t h romb in  in ject ion 
induced  a marked  and  the  addi t ion  of ellagic acid (an 
ac t iva to r  of H a g e m a n  factor) a t r ans i en t  in t ravascu la r  
clot t ing.  

Materials and methods. Wis t a r  male ra t s  (150-200 g 
each) were sensi t ized wi th  horse  serum and Pertussis 
vaccine,  as had  been previous ly  descr ibed 5,6, and were 
s u b m i t t e d  to anaphy lac t i c  shock 12 days  la ter  by  i.v. 
admin i s t r a t i on  of 1 ml  horse se rum a, ~. One group of the  
sensi t ized animals  was t r ea t ed  wi th  100 mg/kg  hepar in  
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Fig. 1. 1251 and la~ I radioactivity in plasma calculated for haemato- 
krlt values, the amount of fibrin in organs and the results of the 
ethanol gelation test (EGT) at various intervals following the chal- 
lenge of anaphylactic shock (AS, �9 --@), the injection of thrombin 
(THR, 0--0) ,  or ellagic acid (EA, O--�9 Each point represents 3 
experiments (mean :L SE). 

i.v. 30 rain before ant igenic challenge. One control  group 
was injected i.v. wi th  bovine t h r o m b i n  (Topostasin,  
Roche,  200 N I H  uni ts  per  4 ml saline/kg) or ellagic acid 
(Koch-Light ,  40 mg  per  4 ml saline/kg). Then,  10 rain 
before ant igen,  t h r o m b i n  or ellagie acid injections,  2 ml/kg 
of a solut ion conta in ing  2 mg /ml  125I labelled 7 (5 FCi/mg) 
bovine f ibr inogen (Armour Pharm. ,  purif ied fur ther  by  
the  m e t h o d  of L A K I  s) and 0.6 mg per  ml  lalI labelled 7 
(20 ~Ci/mg) bovine  serum a lbumin  was in jec ted  into each 
animal  t h rough  a tai l  vein. At  various in tervals  following 
the  add i t ion  of ant igen,  t h r o m b i n  or ellagic acid, blood 
samples  were ob ta ined  f rom the  abdomina l  aorta,  t h e n  
one lung, one kideny,  the  spleen, a piece of liver and small  
in tes t ine  were quickly r emoved  for the  de te rmina t ion  of 
the i r  l~sI and ~a~I rad ioac t iv i ty  by  a G a m m a  NK-350 
counter .  P lasma  radioact ivi t ies ,  the  a m o u n t  of f ibrin in 
organs, and the  organ per  blood '25I and ~a~I rat ios were 
calcula ted as descr ibed by  B o s c ~  et  a12. TEe e thanol  
gelat ion t es t  was carried out  by  the  m e t h o d  of GODAL and 
A . B I L D G A A R D  }0 

Results and discussion. A progressive and  d ramat ic  fall 
in the  f ibr inogen level, posi t ive  e thanol  gelat ion t es t  and 
high a m o u n t  of f ibrin in the  organs  (its d i s t r ibu t ion  in t he  
10th min :  lung 51,3%, small  in tes t ine  22,1%, liver 16,9%, 
k idney  7%, spleen 2,7%) could be observed following 
t h r o m b i n  addi t ion  (Figure 1). In  case of anaphylac t ic  
shock, the  f ibr inogen and the  bovine  se rum albumin con- 
t e n t  of the  p lasma  decreased slowly and in parallel,  which  
is due to  the  di lut ing effect  of the  so-called 'excess p lasma '  
opera t ing  as the  shock proceeds  11. The e thanol  gelat ion 
t es t  was negat ive  and no sign of f ibrin format ion  was 
found af ter  anaphylac t ic  chal lenge (Figure 1). However ,  
a possibi l i ty  of overlooking f ibrin depos i t ion  in organs 
could be evoked,  because the  f ibr in  co n t en t  of the  organs 
was calcula ted by  using the  ta*I bovine se rum a lbumin  
con ten t  of the  organs as a p l a sma  marker  9, a l though the  
ra te  of anaphy lac t i c  increase of pe rmeab i l i ty  may  be dif- 
ferent  for f ibr inogen and bovine  serum albumin.  There-  
fore t he  organ per  blood rat ios  of ~25I and  latI rad ioac t iv i ty  
were de t e rmined  dur ing anaphy lac t i c  shock and found to  
change  s t r ic t ly  in paral lel  (Figure 2) in the  lung and the  
small  in tes t ine  (the shock organs wi th  haemorrhage  ~) as 
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Fig. 2. Organ per blood ratios in the lung (L) and the small intestine (SI) of saline (O--O) or heparin (�9 O) treated rats at various in- 
tervals after the challenge of anaphylactic shock. Each point represents the mean ~ SE of 3 experiments. 

well  as in  o t h e r  o rgans  (not  inc luded  in F igure  2) of hepa-  
r in ized  and  n o n - h e p a r i n i z e d  ra ts .  These  f ind ings  m e a n  
t h a t  i n t r a v a s c u l a r  c lo t t ing  as an  et iological  fac to r  in t he  
a n a p h y l a c t i c  shock  of t he  r a t  can be excluded.  

A h igh  dose of ellagic acid, a p o t e n t  a c t i v a t o r  of Hage-  
m a n  factor ,  was  necessa ry  for even  a t r a n s i e n t  f ib r in  for- 
m a t i o n  (Figure 1) ; t he  d i s t r i bu t i on  of t he  f ib r in  fo rmed  in 
t he  1.5th m i n :  l iver  7 2 0 ,  lung  18%, smal l  i n t e s t ine  10%, 
which  was read i ly  e l imina ted  l a t e r  p r o b a b l y  b y  t he  act i -  
v a t e d  f ib r ino ly t ic  s y s t e m  3. The  a n a p h y l a c t i c  resu l t s  pre-  
sen ted  above  show t h a t  the  a n a p h y l a c t i c  a c t i v a t i o n  of 
H a g e m a n  factor ,  wh ich  we h a v e  d e m o n s t r a t e d  ear l ier  in 
t he  r a t  a , does n o t  resu l t  in f ib r in  fo rmat ion ,  a l t h o u g h  
severa l  a d d i t i o n a l  et iological  fac tors  of hypercoagu lab i l i ty ,  

such  as anox ia  and  anoxaemia ,  endo the l i a l  damage ,  pro- 
teo ly t ic  enzymes  and  a c t i v a t e d  c o m p l e m e n t  12 are also 
exist ing.  Consequent ly ,  h igh ly  p o t e n t  a n t i c o a g u l a n t  ac- 
t iv i t i e s  are p re sen t  or emerged  even  in t he  v e r y  ear ly  
phase  of a n a p h y l a c t i c  shock, p r e v e n t i n g  i n t r a v a s c u l a r  
c lot t ing,  and  on the  base  of our  p r e sen t  knowledge,  i t  m a y  
be  conc luded  t h a t  t he  s l ight ly  decreased f ib r inogen  
level  4,5, t he  a p p e a r a n c e  of f ib r inogen  d e g r a d a t i o n  pro- 
duc t s  6 a n d  t he  m a r k e d  hypocoago lab i l i t y  in t he  l a te r  
phase  of a n a p h y l a c t i c  shock3, 4 are  the  consequences  of 
t he  p r i m a r y  a c t i v a t i o n  of f ib r ino ly t ic  sys t em a, 5. 
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C o m p a r i s o n  of a Natural  Heparinoid wi th  S o d i u m  and Calc ium Heparin  for their Effect on the In- 
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Summary. The  reac t ion  be t w een  a c t i v a t e d  fac to r  X (Xa) a n d  its n a t u r a l  i nh ib i t o r  (XaI) was acce le ra ted  in v i t ro  b y  
b o t h  sod ium h e p a r i n  and  an  hepar inoid ,  wh ich  was a b o u t  3 t imes  less p o t e n t  t h a n  hepar in .  The  s. c. a d m i n i s t r a t i o n  
in h u m a n s  of 5,000 un i t s  of sod ium and  ca lc ium h e p a r i n  was fol lowed b y  t he  de t ec t ion  of a p l a s m a  a c t i v i t y  p o t e n t i a t i n g  
Xa I .  I n  the  m a j o r i t y  of subjects ,  t he  hepa r ino id  was no t  effective.  These  obse rva t ions  ind ica te  t h a t  t h e  use of hepa r in -  
oids should  n o t  be  cons idered  as an  a l t e r n a t i v e  to  h e p a r i n  in  the  p r e v e n t i o n  of t h r o m b o e m b o l i s m .  

In  t he  las t  few years  hepa r ino ids  h a v e  received in- 
creas ing a t t e n t i o n  for t he i r  p o t e n t i a l  app l i cab i l i t y  in  t he  
p r e v e n t i o n  and  m a n a g e m e n t  of t h r o m b o s i s  a n d  a thero-  
sclerosis. These  c o m p o u n d s  are acid mucopo lysaccha r ides  
o b t a i n e d  b y  e x t r a c t i o n  f rom a n i m a l  and  vege ta l  sources 
or  b y  s e m i s y n t h e t i c  procedures .  I nves t i ga t i ons  largely  
car r ied  ou t  in  an ima l s  h a v e  shown t h a t  t h e y  p r o t e c t  
aga ins t  e x p e r i m e n t a l  hype r l i p i dem i a  1, release c lear ing 
fac to r  in to  t he  b lood s t r e a m  2, enhance  f ibr inolys is  a-5 and  
i nh ib i t  p l a t e l e t  aggrega t ion  6-s, whereas  b lood coagu la t ion  
screening tests2,  9 are h a r d l y  affected.  However ,  smal l  
doses of h e p a r i n  (0.2-0.01 U/ml)  wh ich  are w i t h o u t  effect  

on  such  coagu la t ion  tests ,  p o t e n t i a t e  t he  n a t u r a l  i n h i b i t o r  
of a c t i v a t e d  fac to r  X1~ 12 Since th i s  is p re sen t ly  consid-  
ered a key  fac tor  in t he  d e v e l o p m e n t  of thrombosis13,  i t  
would be  of i n t e r e s t  to  k n o w  w h e t h e r  hepar ino ids  m i m i c k  
t he  effect  of min idose  h e p a r i n  a n d  enhance  t he  p l a s m a  
inh ib i t o r  ac t iv i ty .  I n  th i s  s tudy ,  we h a v e  c o m p a r e d  sod ium 
a n d  ca lc ium h e p a r i n  w i t h  a n a t u r a l  hepa r ino id  e x t r a c t e d  
f rom pig d u o d e n u m ,  b o t h  in v i t ro  a n d  fol lowing t h e i r  s.c. 
a d m i n i s t r a t i o n  in h u m a n  vo lun teers .  

Materials and melhods. The  inves t i ga t i on  was car r ied  
o u t  in  6 h e a l t h y  persons  (aged f rom 24 to  33 years)  w h o  
gave in fo rmed  consent .  The  drugs  t e s t ed  were ca lc ium 


