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ABSTRACT

Formation of fibrin clots in the microcirculation during severe sepsis contributes to organ failure,

frequently involving the lungs and the splanchnic organs. Tissue type plasminogen activator, tPA, is

the key activator of intravascular fibrinolysis with plasminogen activator inhibitor type-1, PAI-1, as its

main inhibitor. This thesis focuses on mesenteric, hepatic, renal and pulmonary fluxes of tPA and

PAI-1 in response to infusion of endotoxin in anaesthetized, ventilated pigs as a model of

experimental gram-negative sepsis. Plasma levels of the pro-inflammatory cytokine tumor necrosis

factor-� (TNF-�) were analysed to assess the host response to endotoxemia.

Endotoxemia resulted in a hypodynamic circulation that in response to resuscitation with volume and

vasopressor administration developed into a hyperdynamic circulatory state. Acute lung injury, ALI,

was investigated following bronchoalveolar lavage (primary ALI) and in endotoxemia (secondary

ALI).

Endotoxemia acutely increased plasma tPA concentrations in all investigated vascular beds and

increased mesenteric release and hepatic uptake of tPA. The hepatic uptake effectively prevented a

systemic spillover of tPA from the mesenteric circulation. Hemodynamic resuscitation restored

mesenteric and hepatic tPA fluxes to baseline. Sustained increases in systemic levels of tPA, notably

following administration of noradrenaline, indicated contributions from other vascular regions not

studied. Acute changes in mesenteric and hepatic tPA fluxes related to the dose of endotoxin but with

a similar temporal pattern up to 18 hours regardless of dose. A pulmonary release of tPA was only

observed in secondary ALI. No changes in renal tPA fluxes were observed throughout the studies.

Levels of TNF-� correlated to concentrations and fluxes of tPA, whereas data suggested a non-

concomitant relation to hepatic PAI-1 release. The molar ratio of active tPA to PAI-1 favoured anti-

fibrinolysis at baseline but was reversed into a pro-fibrinolytic balance in hypodynamic endotoxemia,

particularly in the mesenteric circulation. Finally, the hyperdynamic state was characterized by a

marked anti-fibrinolytic balance of active tPA to PAI-1.

In conclusion, this thesis demonstrated regionally differentiated responses in plasma fluxes of both

tPA and PAI-1 in response to endotoxemia. The results support TNF-� as a candidate mediator of tPA

and PAI-1 release. Therapeutic strategies to enhance regional tPA fluxes and fibrinolysis in acutely

septic patients warrant further investigation.

Key words: pig, endotoxin, tissue type plasminogen activator, plasminogen activator inhibitor, tumor

necrosis factor �
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