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Blood Clotting System in the Pathogenesis of
the Sanarelli-Shwartzman Reaction of the
Rabbit

The generalized Shwartzman reaction is elicited in rab-
bits by means of two intravenous injections of endotoxin
of Gram-negative bacteria given 24 h apart. Renal cortical
necrosis is pathognomonic!., The demonstration of intra-
vascular thrombin-activity #® in rabbits treated in this
way raised the question whether the thrfombin alone can
be made responsible for the morphological substratum
characterizing this phenomenon. In order to clarify the
importance played by the clotting mechanisms in the
pathogenesis of the generalized Shwartzman reaction, the
following studies were performed.

New Zealand rabbits weighing 2-2.5 kg were cathe-
terized as described previously!. Resin thrombin (chro-
matographed and free of autoprothrombin-C) was pre-
pared from purified bovine prothrombins. E. coli endo-
toxin and Thorotrast were generously supplied by Testa-
gar Laboratories, Detroit (Michigan). The doses used
were; Thrombin-infusion: 400 U infused continuously for
4 h by intracardiac catheterization. Endotoxin: ‘prepara-
tive’ dose 200 yp, ‘provocative’ dose 2000 y. Thorotrast
3 ¢cm3/kg of corporal weight.

The following experiments were carried out: Group 7,
2 i,v. doses of endotoxin {'preparative’ and ‘provocative’
doses 24 h apart). Five animals: all animals developed the
characteristic renal cortical necrosis. Group 2, preparation
with Thorotrast. Provocative endotoxin injection 24 h
later. Five animals: all five rabbits showed renal cortical
necrosis. Group 3, single endotoxin injection. Five amni-
mals: no renal cortical necrosis observed. Group 4, single
thrombin infusion: none of the five experimental animals
developed cortical necrosis of the kidney. Group 5, double
thrombin infusion, 24 h apart. None of the five animals
showed the bilateral cortical necrosis. Group 6, prepara-
tion with thrombin infusion and provocation with endo-
toxin. Five animals, all developed renal cortical necrosis.
Group 7, preparation with endotoxin, provocation with
thrombin infusion. Five animals : no renal cortical necrosis
in the necropsy, 48 h after the thrombin infusion.

The above experiments show that the bilateral renal
cortical necrosis can only be seen in experiments having

Metabolism of Diphenylamine in the Rat and
Rabbit!

Diphenylamine is an effective agent for the prevention
of superficial scald in apples and other fruits. The toxic
effect of aromatic amines and the carcinogenic properties
of certain hydroxylated and N-hydroxylated aromatic
amines®? are well known, and because of this, we have
examined the metabolism of this substance in the rat and
rabbit.

The urine of rats given 5 mg intraperitoneal doses of
diphenylamine or 4-hydroxydiphenylamine or N-hydroxy-
diphenylamine* was found to contain a conjugate as the
major metabolite which gave 4-hydroxydiphenylamine
on hydrolysis with hydrochloric acid or enzymatically
with a g-glucuronidase preparation®$, The metabolite was
identified by comparison with an authentic sample on
thin film chromatograms. N-hydroxydiphenylamine, 2-
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endotoxin as ‘provocative’ injection. Thrombin in the
dose used has ‘preparative’ but not ‘provocative’ proper-
ties.

It is concluded from these experiments, that the blood
clotting mechanism has to be activated as conditio sine
qua mon in order to produce the generalized Shwartzman
reaction. However, the endotoxin itself enhances effects
other than the activation of the coagulation system,
which are demonstrated to be essential. These are thought
to be mainly vasculodynamic in character®, Pari passu
with both endotoxin effects, the reticulo-endothelial sys-
tem has to be impaired in its phagocytic function?® in
order to fulfil all requirements for the production of the
reaction.

Zusammenfassung. Chromatographiertes, Autoprothrom-
bin-C-freies Thrombin wurde Versuchstieren allein baw.
in Verbindung mit Endotoxin oder nach Blockierung des
RES mittels Thorotrast, infundiert. Die Ergebnisse zei-
gen, dass das Thrombin in der angegebenen Dosierung
vorbereitende, nicht aber ausldsende Eigenschaften be-
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hydroxydiphenylamine or unchanged diphenylamine
counld not be detected in the hydrolysed urines, The same
metabolite was isolated after acid and enzymatic hy-
drolysis of bile following an intraperitoneal dose of di-
phenylamine. N-hydroxydiphenylamine rearranges and

-
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