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• Urinary bladder cancer (UBC) is the 6th most common cancer in men world-wide and the 4th most
common cancer in US men, with an estimated 60,490 new cases in 2017.

• Although surgical resection of the bladder can be curative half of cystectomy patients still recur with
metastasis within 2 years.

• The effects of modified citrus pectin (MCP) on UBC are unknown.
• The Cancer Genome Atlas (TCGA) Research Consortium has conducted a comprehensive molecular

characterization of invasive bladder cancer. This open-access dataset has become the critical
reference for studying biomarkers and mechanisms of disease in UBC.

Study Purpose
• To investigate effects of MCP on tumor growth in UBC cells and a UBC xenograft animal model.
• To explore the possible molecular mechanisms whereby MCP affects UBC cells.
• To correlate findings in the current study with data on galectin-3 (Gal-3) expression and disease

aggressiveness, metastasis and overall survival from the TCGA database of UBC patients.
Study Design
In vitro:    T24 and J82 human UBC cells were treated with MCP at increasing concentrations for 72 hrs. 

    Cell viability and morphological changes were evaluated.

In Vivo:    UBC T24 xenograft-bearing nude mice divided into 3 groups (n= 4 /group): high dose MCP @ 
 700 mg/kg, low dose MCP @ 350 mg/kg (MCP dissolved in distilled water/administered 1x/
 day orally by gastric lavage), x 6 weeks vs. vehicle only group. 

Human:   Analysis of TCGA database for associations between Gal-3 expression levels in UBC patient tumor 
samples and tumor grade, metastasis and overall survival. 
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Background 

(more)

MCP impaired the viability of UBC 
cells. Effects of MCP on cell viability 
by the SRB assay. T24 and J82 UBC 
were treated with MCP at the indicated 
concentrations for 72 h. All experiments 
were independently repeated three 
times. Bars represented mean ± SD vs. 
vehicle control. **P < 0.01; ***P < 
0.001

 PectaSol-C MCP inhibited tumor growth via induction of cell cycle arrest and apoptosis in urinary bladder 
cancer (UBC) cells in vitro and in vivo.

 MCP reduced the expression level galectin-3, which is overexpressed in high-grade UBC samples and 
related to poor overall survival in patients.

 Akt signaling was abrogated by MCP in a dose-dependent manner.
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Results/Conclusions
In vitro:

• MCP treated UBC cells showed inhibition of cell viability and G2/M phase arrest.
• Caspase-3 was activated, leading to cleavage of Caspase-3 and PARP.
• Reduction of Gal-3 was observed and followed with inactivation of Akt signaling pathway.
• Gal-3 knockdown by RNA interference recapitulated MCP-mediated anti-proliferation, cell cycle

arrest and apoptosis supporting Gal-3 inhibition as the primary MOA for MCP effects.
In vitro:

• MCP treatment to xenograft-bearing nude mice significantly inhibited tumor growth (P < 0.05).
• Quantification analysis of immunohistochemistry staining for Ki67 and cleaved Caspase-3 confirmed

decrease of proliferation index (P < 0.05) and increase of apoptosis index (P < 0.01).
Human: 

• The findings from the TCGA database, revealed that overexpression of Gal-3 was associated with
high tumor grade with lymph node metastasis, and poor overall survival in UBC patients.

Summary
• The study found remarkable inhibitory effects of MCP on UBC cell proliferation and survival in vitro

and in vivo, with primary MOA being Gal-3 inhibition.
• The study provides strong support for use of MCP for prevention and therapy of UBC.

Kaplan-Meier plots of cumulative 
overall survival (OS) were calculated 
for patients with low and high levels 
of galectin-3 expression in TCGA
Nature 2014 cohort (n = 129, left 
panel) and TCGA provisional cohort 
(n = 405, right panel). Lower quartile 
was determined as the cut-point.

MCP inhibited the growth of UBC xenografts in vivo. Tumor volume (a) of T24 xenograft-bearing mice with MCP treatment for 
6 weeks. Three experimental groups, including 700 mg/kg MCP, 350 mg/kg MCP and Vehicle control, were measured. 
Photograph (b) and the average weights (c) of T24 xenografts harvested at the endpoint. Bars represented the mean ± SD. n.s., P 
≥ 0.05; *P < 0.05; **P < 0.01.
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