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“The role of the NO-cGMP pathway and the soluble guanylat-

cyclase in liver fibrosis” 

 

Liver fibrosis, the final common pathway of all chronic liver diseases, is a major public 

health problem worldwide. The severity and progression of this disease and the fact 

that there is still no efficacious treatment available reflects the urgent need for further 

research to find new direct anti-fibrotic treatment options. Since there is a preliminary 

evidence for anti-fibrotic effects by the pharmacological modulation of the NO-cGMP 

pathway, the aim was to investigate the relevance of a specific therapeutic 

intervention with the cGMP-enhancing sGC stimulator BAY 41-2272 within liver fibro-

sis. Furthermore, the involvement of NO and cGMP during the molecular pathogene-

sis of liver fibrosis should be examined. To address these questions rat and human 

TGFß-activated, liver specific fibroblasts (= hepatic stellate cells) and two different in 

vivo models (bile duct ligation- and pig serum model) were used. In vitro, a concen-

tration-dependent reduction of pro-fibrotic marker genes expressions was observed 

under the treatment with the sGC stimulator BAY 41-2272 in both fibroblasts species. 

This direct cellular, anti-fibrotic, species-independent effect was based on the specific 

sGC-mediated increase in intracellular cGMP concentration. First data suggested 

that the cGMP-mediated, anti-fibrotic mechanism of BAY 41-2272 in part can be 

PKG-dependent. By the use of two different animal models, we wanted to investigate 

whether the direct cellular, anti-fibrotic effect of BAY 41-2272 could be translated to 

the in vivo situation. In both animal models of liver fibrosis, the sGC stimulator BAY 

41-2272 significantly reduced the collagen accumulation and the expression of pro-

fibrotic marker genes in the liver tissue. Moreover, BAY 41-2272 treated animals 

showed a significant reduction of portal venous pressure without effects on systemic 

blood pressure as demonstrated by the measurement of hemodynamic parameters. 

In conclusion, these findings demonstrated a direct anti-fibrotic effect of the sGC 

stimulator BAY 41-2272 on the cellular level and in animal models of different 

etiology. Additionally the involvement of the NO-cGMP pathway in the pathogenesis 

of liver fibrosis was confirmed. The beneficial effect on portal hypertension in the in 

vivo experiments suggests that a specific pharmacological stimulation of the sGC 

might have the potential to become a new treatment option for liver fibrosis patients. 


