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• During progression of liver fibrosis, the main detrimental step is the excessive deposition of
extracellular matrix (ECM) proteins and liver scaring.

• After liver injury, the quiescent tissue fibroblasts become active and are switched to contractile,
matrix secreting myofibroblast like cells.

• Galectin-3 (Gal-3) is a key regulator of apoptotic hepatocytes phagocytosis that induces hepatic
stellate cells (HSC) activation and trans-differentiation into myofibroblasts and mediates various
pro-fibrogenic hepatic pathways.

Study Purpose
• To test the effect of modified citrus pectin (MCP) on the progression of experimentally induced

liver fibrosis, and to determine potential underlying mechanisms.
Study Design

• Liver fibrosis induced by i.p. injection of carbon tetrachloride (CCl4) twice a week for 8 weeks
• Six groups of animals. Control (n = 10). The other 5 groups (n = 15 each) received CCl4;

4 groups received MCP (400 or 1200 mg/kg) in drinking water from the first week in groups I and
II (prophylactic model) and in the beginning of week 5 in groups III and IV (therapeutic model). (Table 1)

• Liver function biomarkers (ATL, AST, and ALP), fibrosis markers (laminin and hyaluronic acid),
antioxidant markers (reduced glutathione (GSH) and superoxide dismutase (SOD)) were measured.

• Histological evaluation of liver tissue for fibrosis and necroinflammation.
• Expression of Gal-3, α-smooth muscle actin (SMA), collagen (Col)1A1, tissue inhibitor

metalloproteinase (TIMP)-1, caspase (Cas)-3, and apoptosis related factor (FAS) were evaluated.
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Table 1. Schematic representation 
of modified citrus pectin (MCP) 
administration schedule.

 PectaSol-C MCP alleviated liver fibrosis and aided in hepatic regeneration.  
 MCP at a particular stage of fibrosis can disrupt the balance between pro- and anti-apoptotic effects of 

galectin-3(Gal-3) rendering hepatic stellate cells more susceptible to apoptosis.
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Results/Conclusions
• MCP late administration significantly decreased malondialdehyde (MDA) (Fig 2A), TIMP-1, Col1A1,

α-SMA, & Gal-3 levels & increased levels of FAS, Cas-3, GSH (Fig 2B), & SOD (Fig. 2C).
• MCP significantly decreased fibrosis (Fig. 2D) and necroinflammation.
• MCP inhibited Gal-3 mediated hepatic stellate cell activation and induction of apoptosis.

Summary
• Late administration of MCP conserved hepatocytes and normalized levels of hepatic function

biomarkers through upregulation of GSH and SOD tissue levels producing an antioxidant effect
and inhibiting the free radicals induced hepatocyte injury.

Fig. 2. Effect of modified citrus pectin (MCP; 400, 1200 mg/kg) oral administration on (A) malondialdehyde 
(MDA), (B) reduced glutathione (GSH), and (C) superoxide dismutase (SOD) tissue levels. (D) Morphometric 
measurement of fibrotic area in m. Each bar represents mean ± SEM, n = 6. ***, p < 0.001 compared with 
control group; † and †††, p < 0.05 and 0.001, respectively, compared with CCl4 group; , p < 0.001.


