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A secondary stage in the pathogenesis of glomerulonephritis, accompanied by a nephrotic
syndrome, is fibrin deposition in the basement membranes of the renal glomeruli, making the
use of anticoagulant and fibrinolytic agents essential in the treatment of this disease. Uro-
kinase, which activates plasminogen circulating in the blood stream is used most frequently
in clinical practice. However, the active plasmin formed may itself be an additional factor
causing destruction of the already damaged vascular bed of the renal glomeruli, and thus ag-
gravating the pathology. Cases of temporary worsening of the disease after administrationof
urokinase in nephritis have been described in the literature [7, 8]. It can be postulated
that plasminogen activators of tissue type (TPA), giving rise to local lysis of fibrin with-
out generalized activation of plasminogen, will be more appropriate agents for the removal of
fibrin deposits in the capillaries of the kidneys and for the treatment of nephritis.

In the investigation described below the effect of TPA, isolated from culture fluid of
calf kidney cells [5], on hemostasis and fibrinolysis in the blood and tissues was studied in
experimental Heymann nephritis in animals.

EXPERIMENTAL METHOD

An experimental model of glomerulonephritis was induced in noninbred male albino rats
weighing 200-250 g by injection of a 20% emulsion of remal cortex with Freund's complete ad-
juvant [4]. A preparation of TPA was injected 1.5 months after immunization, when the first
signs of nephritis in the animals were appearing, into rats with moderate proteinuria in do-
ses of 100 IU/kg body weight daily for 4 days. The preparation was isolated from the culture
fluid of calf kidney cells and had specific activity of 960 IU/mg protein. The animals were
killed 4 days after injection of the preparation, a blood sample having previously been ta-
ken from the jugular vein. Parameters of hemostasis and fibrinolysis [6] were determined in
the blood, and fibrinolytic activity (FA) in liver, kidney, spleen, and heart tissue was tested
by Todd's histochemical method in the modification [6]; concentrations of protein and of deg-
radation products of fibrin and fibrinogen (FDP) were determined in the urine [6].

EXPERIMENTAL RESULTS

Table 1 gives data on biochemical changes in the blood plasma and urine of the animals
as a result of developing nephritis. The two-sevenfold increase in urinary protein excretion
compared with the normal state (an indication of damage to glomeruli and of the development
of nephritis) was accompanied by changes in the biochemical parameters accompanying inflamma-
tion: the fibrinogen concentration was increased and fibrinolytic activity reduced, as shown
by marked lengthening of the euglobulin lysis time and a significant rise of the level of fi-
brinolysis inhibitors. Destruction of the vascular endothelium of the kidney in glomerulone-
phritis, exposing collagen, triggers the internal blood clotting mechanism and thrombin forma-
tion, and this is accompanied by elevation of the blood level of soluble fibrin monomer com-
plexes (SFMC) by 1.5-6 times.
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TABLE 1. Biochemical Parameters of Blood and Urine of Animals with Nephritis and of Healthy
Rats
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Legend. Here and in Table 2, number of animals given in parentheses.

TABLE 2. Biochemical Parameters of Blood aznd Urine of Animals with Nephritis and Healthy Rats
before and after Injection of TPA (100 U/kg)
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Legend. p) Significance of differences between groups before injection and after injectiom.

Conditions for fibrin formation and deposition in the blood vessels were created in the
experimental animals. The criterion of fibrin deposition in the kidney of patients with ne-
phritis is an increase in the FDP concentration in the urine [3]. The FDP level in the urine
of animals with nephritis was 1.5-4.5 times higher than in the control. It can be postulated
on the basis of these results that the course of nephritis in the experimental animals was
complicated by intracapilldary fibrin deposition.

Marked exhaustion of FA of the kidney tissue was an Important factor facilitating fibrin
deposition within the glomeruli.

In the experimental animals the FA level in all tissues was lowered a little, and the
greatest fall was observed in tissue of the renal cortex. We know that plasminogen activator
(PA) of tissue type in the renal cortex is contained mainly in the vascular endothelium and
is readily released in various situations [2]. The marked fall of the PA level in nephritis
was most probably the result of continuous stasis of the damaged glomerular capillaries.

Thus, the development of experimental nephritis is accompanied both by hypercoagulation
changes and inhibition of fibrinolysis in the systemic blood flow and by inhibition of intra-
mural fibrinolysis in the kidney, 1ead1ng to fibrin deposition in the glomeruli. Against the
background of these changes, TPA was 1n3ected into some of the experimental and control ani-
mals. Table 2 gives data on changes in hemostasis and FA of the blood and tissues of ratsaf-
ter the fourth injection of TPA. 1In the control animals the fibrinogen concentration was
found to be reduced a little, the SFMC level lowered, and FA increased. These results are in
agreement with data in the literature [1] and our earlier observations [5] to show that tis-
sue activator has a very weak effect, below the level of significance, on the hemostasis and
fibrinolysis system if the preparation is injected systemically into the blood streamof healthy
animals.

In animals with nephritis and with marked hypercoagulation shifts and inhibited fibrin-
olysis, the tissue activator corrects changes in hemostasis and restores normal FA, The eu-
globulin clot lysis time was reduced almost by half and plasminogen activator activity was in-
creased 12-fold, the increased nonenzymic fibrinolysis was largely restored to normal, the
level of inhibitors was reduced, and the fibrinogen concentration lowered by 237%.
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However, the greatest changes took place in the region of maximal damage caused by ne-
phritis, namely in the renal cortex, for that is where the largest quantities both of fibrin
and of denatured, degraded proteins, which may also focus TPA, are found [9]. FA in the re-
nal cortex was increased by almost 300%, whereas in the medulla it was increased by only 12%.
FA increased a little in other tissues, also showing some changes as a result of the develop-
ment of experimental nephritis, after injection of the preparation. A significant increase
in FA in the liver tissue, where usually none is found in either affected or healthy animals,
after injection of TPA is evidence of the important role of the liver in metabolism of the
enzyme,

The TPA preparation cbtained from the culture £fluid of calf kidney, after injection into
the blood stream of animals with experimental nephritis, thus restores normal values of param-
eters of hemostasis and fibrinolysis in the blood. The lowered FA in the renal cortex also
is restored to normal.
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One of the basic signs in the pathogenesis of shock of whatever etiology is a disturb-
ance of the circulation leading to reduced tissue perfusion and the development of anoxia.
Under these circumstances, substantial changes are found in the rheologic properties of the
blood [1, 2, 5, 6]. The study of rheologic disturbances of the blood and their dependence on
the etiology of shock is important for the elucidation of their role in the mechanism of the
circulatory disturbance under extremal conditions.

The aim of this investigation was a comparative study of the rheologic properties of the
blood in the stage of relative compensation and decompensation of hemorrhagic, traumatic, and
burn shock.

EXPERIMENTAL METHOD

Experiments were carried out on male Wistar rats weighing 300-400 g. Hemorrhagic shock
was induced by prolonged posthemorrhagic hypotension by a modified Wiggers' method [6], trau-
matic shock by Cannon's method [11], and a model of burn shock was created by thermal trauma,
using water immersion (the area of the burn was 20-25% of the total body surface area and the
duration of exposure was 75-80 sec). The stages of shock were evaluated on the basis of the
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