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B l o o d  C l o t t i n g  S y s t e m  in  t h e  P a t h o g e n e s i s  of  
t h e  S a n a r e l l i - S h w a r t z m a n  R e a c t i o n  of  t h e  

R a b b i t  

The general ized S h w a r t z m a n  react ion is el ici ted in rab-  
bits  by  means  of two  in t ravenous  in ject ions  of endo tox in  
of Gram-nega t ive  bac te r ia  g iven  24 h apar t .  Rena l  cor t ical  
necrosis is pa thognomonic  x. The  demons t r a t ion  of in t ra-  
vascular  th rombin-ac t iv i ty* ,  3 in rabbi ts  t r ea ted  in this 
w a y  raised the  ques t ion  whe ther  t he  t h f o m b i n  alone can  
be  m a d e  responsible for the  morphologica l  subs t r a tum 
character iz ing this phenomenon .  I n  order  to clar ify the  
impor tance  p layed  by  the c lo t t ing  mechanisms  in the  
pathogenes is  of the  general ized S h w a r t z m a n  react ion,  the  
following studies were performed.  

New Zealand rabbi ts  weighing 2-2.5 kg were ca the-  
ter ized as described prev ious ly  4. Resin  t h rombin  (chro- 
m a t o g r a p h e d  and  free of au topro thrombin-C)  was pre-  
pared  f rom purif ied bovine  p ro th rombin  s. E. coti endo-  
tox in  and Thoro t r a s t  were generously  suppl ied by  Tes ta -  
gar  Laborator ies ,  De t ro i t  (Michigan). The  doses used 
were:  Thrombin- in fus ion :  400 U infused cont inuous ly  for 
4 h by  in t racard iac  ca theter iza t ion .  E n d o t o x i n :  ' p repara -  
t ive '  dose 200 7, 'provocative' dose 2000 7. Thoro t r a s t  
3 cmS/kg of corporal  weight .  

The  following exper iments  were  carr ied ou t :  Group 7, 
2 i.v. doses of endo tox in  ( ' p repara t ive '  and  ' p rovoca t ive '  
doses 24 h apart) .  F ive  animals  : all animals  developed the  
character is t ic  renal  cort ical  necrosis. Group 2, prepara t ion  
wi th  Thorot ras t .  P rovoca t ive  endo tox in  in jec t ion  24 h 
later.  F ive  animals :  all f ive rabbi ts  showed renal  cort ical  
necrosis. Group 3, single endotoxin  inject ion.  F i v e  ani- 
mals :  no renal  cort ical  necrosis observed.  Group 4, single 
t h r o m b i n  infusion : none of  the  five exper imenta l  an imals  
deve loped  cor t ical  necrosis of the  kidney.  Group 5, double  
t h r o m b i n  infusion, 24 h apart .  None  of the  five animals  
showed the  bi la teral  cor t ical  necrosis. Group 6, prepara-  
t ion wi th  t h r o m b i n  infusion and p rovoca t ion  wi th  endo-  
toxin.  F ive  animals ,  all developed renal  cort ical  necrosis, 
Group 7, prepara t ion  wi th  endotoxin ,  p rovoca t ion  wi th  
t h rombin  infusion. F ive  animals  : no renal  cort ical  necrosis 
in the  necropsy,  48 h af ter  t he  t h r o m b i n  infusion. 

The  above  exper iments  show t h a t  the  b i la te ra l  rena l  
cort ical  necrosis can only  be seen in exper iments  hav ing  

endotox in  as ' p rovoca t i ve '  inject ion.  T h r o m b i n  in the  
dose used has  ' p r epa ra t i ve '  bu t  no t  ' p rovoca t ive '  p roper -  
ties. 

I t  is concluded f rom these  exper iments ,  t h a t  t he  b lood 
c lot t ing mechan i sm has to be ac t i va t ed  as conditio sine 
qua non in order  to  produce  the  general ized S h w a r t z m a n  
react ion.  However ,  the  endo tox in  i tself  enhances  effects  
o ther  t h a n  the  ac t i va t i on  of  the  coagula t ion  sys tem,  
which are demons t ra t ed  to be essential .  These are t h o u g h t  
to be ma in ly  vascu lodynamic  in cha rac t e r  6. Pari passu 
wi th  bo th  endo tox in  effects, t he  re t icu lo-endothe l ia l  sys- 
t e m  has to be impai red  in its phagocy t i c  func t ion  7 in 
order  to fulfil all r equ i rements  for the  p roduc t ion  of the  
react ion.  

Zusammenlassung. Chromatographie r tes ,  A u t o p r o t h r o m -  
bin-C-freies Thrombin  wurde  Versuchst ieren allein bzw. 
in Verb indung  mi t  E n d o t o x i n  oder  nach  Blockierung des  
R E S  mi t te l s  Thorotras t ,  infundier t .  Die  Ergebnisse  zei- 
gen, dass das Thrombin  in der  angegebenen  Dos ie rung  
vorbere i tende ,  n icht  aber  ausl6sende E igenschaf t en  be-  
sitzt.  
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M e t a b o l i s m  of  D i p h e n y l a m i n e  in  t h e  R a t  a n d  
R a b b i t  1 

Dipheny lamine  is an  effect ive agen t  for the  p reven t ion  
of superficial  scald in apples and o ther  fruits. The  toxic  
effect of a romat ic  amines  and the  carcinogenic proper t ies  
of cer ta in  h y d r o x y l a t e d  and N - h y d r o x y l a t e d  a romat ic  
amines  ~,3 are well  known,  and because  of this, we h a v e  
examined  the  metabo l i sm of this substance in the  ra t  and 
rabbi t .  

The  urine of ra ts  g iven  5 mg  in t raper i tonea l  doses of 
d ipheny lamine  or  4 -hydroxyd ipheny lamine  or  N - h y d r o x y -  
d iphenylamine*  was found to conta in  a conjuga te  as the  
ma jo r  metabo l i t e  which gave  4 -hydroxyd ipheny lamine  
on hydro lys i s  w i th  hydrochlor ic  acid or  enzymat ica l ly  
wi th  a fl-glucuronidase p repara t ion  6, e. The  metabo l i t e  was 
ident i f ied by  compar i son  wi th  an au then t i c  sample  on 
th in  film chromatograms .  N-hydroxyd ipheny lamine ,  2- 

hydroxyd ipheny lamine  or  unchanged  d ipheny lamine  
could no t  be de tec ted  in the  hydro lysed  urines. The  same 
metabol i te  was isolated a f te r  acid and enzymat i c  hy-  
drolysis of bile fol lowing an in t r ape r i tonea l  dose of di- 
phenylamine .  N - h y d r o x y d i p h e n y l a m i n e  rearranges  and 
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