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Modified Citrus Pectin (MCP) has 
been studied for decades focused 
on advancing the fields of aging, 
cardiovascular, cancer, and 
in flammation & fibrosis research. Its 
natural properties include galectin-3 
blockade and immune support.
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Modified Citrus Pectin (MCP) is a low 
molecular weight form of pectin found in the white 
pith of citrus fruit peels. Citrus pectin in its native 
state is a large complex polysaccharide [70-300 
kilodaltons (kDa), approximately 70% esterification] 
rich in galacturonic acid, a sugar acid derived from 
D-galactose, which cannot be digested or absorbed 
by the intestinal tract (Fig 1). Native citrus pectin is 
modified to shorter soluble dietary fibers through an 
enzymatic process, resulting in small absorbable 
fiber fragments of low esterification (deceased cross 
bridging) that enables efficient intestinal absorption 
into the circulatory system.

PUBLISHED RESEARCH  
Demonstrates MCP’s Ability To:

Low Molecular Weight
• Human digestion lacks the enzymatic capacity to  

degrade native pectin which has a molecular structure 
too large for absorption into the circulation.1,2 An in-vitro bioavailability 

model demonstrated the 
capability of MCP to traverse 
the small intestine following 
oral consumption.

Block harmful biomarker galectin-3 (Gal-3) activities 
associated with:
 • Cardiovascular health
 • Chronic inflammation & fibrosis 
 • Cancer proliferation and metastasis
 • Organ and tissue damage due to acute injury 

Support the immune system with activation of 
functional natural killer cells

Safely remove heavy metals without depleting  
essential minerals 

Fig 1. MCP structure

• An enzymatic process creates modified pectin with 
a low molecular weight of <15 kDa, a degree of 
esterification <5% and optimal structural properties. 
These modifications allow MCP to easily enter into the 
circulation, while increasing MCP’s bioactivity.

• An in-vitro bioavailability model demonstrated the 
capability of MCP to transverse the small intestine  
following oral consumption.3
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MCP is a Galectin-3 Competitive Blocker
GALECTIN-3: AN AGING BIOMARKER
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• A large clinical epidemiological study (n = 7,968) 
showed a significant correlation between elevated 
circulating Gal-3 levels and three-fold increase in 
all-cause mortality (Fig 3).4,19

Gal-3 expressed at elevated levels:
• Directly implicated in diseases related to inflammation 

and fibrosis in multiple organs and systems, such as 
liver, kidneys, lungs and cardiovascular system.4  

• Plays a causative role in chronic inflammation 
and progression of tissue and organ fibrosis. 
Produced by macrophages and myofibroblasts 
at the site of tissue injury, triggering tissue 
remodeling and fibrosis.9

Fig 2. Gal-3 structure created using 
 X-ray diffraction data

• Predictive marker for cardiovascular health and 
disease progression.5-9

Gal-3 Research:

• Associated with aberrant cell signaling and 
suppressed immune surveillance.16

• Shown to play a critical role in tumor growth, 
survival, metastases, and angiogenisis.5,10-15

• In a clinical study of healthy subjects (n=4, 70-80 
yrs) and centenarians (n=81,100-104 yrs), logistical 
regression showed Gal-3 levels were significantly 
lower (p < 0.001) for centenarians. Results suggests 
Gal-3 is associated with successful aging.17

• Adipose derived mesenchymal stem cells (AD-MSCs) 
were tested to determine whether Gal-3 has an effect 
on aging. Results suggest Gal-3 expression stimulated 
senescent mediated cancer cell growth, confirming a 
correlation between Gal-3 & aging.18

• Galectin-3 (Gal-3), a member of the lectin protein family, contains a carbohydrate 
recognition domain (CRD) that binds glycoproteins and glycolipids, whose 
overexpression promotes cardiovascular disease, inflammation, fibrosis and 
cancer. Normally found throughout the body in small amounts, it can be expressed 
in the nucleus, cytoplasm, mitochondria, cell surface, extracellular space and 
circulates freely in the blood stream.

p < 0.0001

Fig 3. Survival rate v. time graphed depicting median Gal-3 (ng mL-1) levels 
(quintiles [Q]) and survival rates. [Q1= 7.7 (7.0–8.2); Q2 = 9.4 (9.0–9.8); Q3 
= 10.9 (10.5–11.3); Q4 = 12.6 (12.2–13.1); Q5 = 15.6 (14.5–17.7)]
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Fig 5. Effects of injury on tissue with MCP (400, 1200 
mg/kg) oral administration. Graphs depict (A) serum 
Gal-3 levels and, (B) tissue Gal-3 levels. 
†,†††p < 0.05, ***p < 0.001, Ψp < 0.05 
Prophylactic model = MCP early administration
Therapeutic model = MCP late administration
CCl4 = Carbon tetrachloride

• MCP reduces Gal-3 expression and disease severity 
in experimental acute kidney injury. Results show 
MCP is protective in nephropathy with modulation 
of early proliferation and later Gal-3 expression, 
apoptosis and fibrosis.21,23

• A liver injury model showed MCP late administration 
significantly (p < 0.05) decreased malondialdehyde 
(MDA), TIMP-1, Col1A1, α-SMA, and Gal-3 levels 
and increased levels of FAS, Cas-3, GSH, and SOD. 
MCP also significantly decreased the percentage of 
fibrosis and necroinflammation (Fig 5).22

MCP in INFLAMMATION & FIBROSIS RESEARCH

• MCP blocks Gal-3 activity that drives fibrosis by reducing 
macrophage activity, pro-inflammatory cytokine expression, and 
apoptosis, lowering inflammatory markers thereby reducing 
tissue fibrosis (scar tissue formation).20,21

• Gal-3 is required for inflammatory and fibrotic 
responses to aldosterone in vascular smooth muscle 
cells in vitro and in vivo, suggesting a key role for 
Gal-3 in vascular fibrosis.20 

• Preclinical study demonstrated that Gal-3 is 
elevated in adipose tissue from obese rats. 
Although MCP had no effect on body weight, 
adipose tissue weights or adiposity, it prevented 
adipose tissue fibrosis, inflammation and the 
increase in adipocyte differentiation markers in  
a model of diet-induced obesity.24

Fig 4. Profibrotic 
pathway of Gal-314

A B
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MCP in CARDIOVASCULAR RESEARCH
•  Gal-3 can polymerize into pentamers creating lattice 

formations, conjugating glycoproteins and glycolipids found 
on cell membranes and in the circulation. MCP acts as a 
competitive blockade, disrupting the Gal-3 lattice formation and 
promoting cellular communication and healthy cellular and tissue 
function.25-27

Fig 6. MCP (yellow) blocks Gal-3 (blue) by binding to its CRD

A

Fig 7. A. VIC’s treated with Gal-3 showed increased expression of IL-6, Collagen 1, TGF-β and fibronectin compared to controls. 
         B. MCP treated VIC’s showed time dependent inhibition of Il-6, Il1-β, Gal-3 and fibronectin. *p < 0.001.

• Preclinical in vivo model showed aldosterone increased 
Gal-3 expression, inflammation, fibrosis, and collagen 
type I, thereby increasing the risk of heart failure. These 
changes were reversed with the use of oral MCP via 
reduction in Gal-3 expression.20

• HF with cardiac hyperaldosteronism model showed 
rapid and persistent decrease in left ventricular 
fractional shortening (-20%, t=14d) and an increase 
in cardiac hypertrophy and fibrosis. Inhibition of 
Gal-3 and aldosterone using MCP can reverse 
isoproterenol-induced left ventricular dysfunction, by 
reducing myocardial inflammation and fibrogenesis.29

• High cholesterol diet with Gal-3 genetic knockout mice 
showed >50% reduction in aortic plaque formation 
and administration of MCP to wild type mice during the 
latter stage of disease reduced plaque volume. Results 
support a novel strategy for atherosclerotic disease.28

• Human ex-vivo study evaluated blood samples 
and aortic valves (AVs) from aortic stenosis 
patients (n=77) undergoing AV replacement 
and from non-calcified healthy AVs (n=11) to 
assess Gal-3 and other biomarker levels. Gal-3 
was found to be overexpressed in AVs from AS 
patients, and appears to play a central role in 
calcification in AS. 

• Vascular interstitial cells (VIC’s) treated with  
Gal-3 (Fig 7 A) showed increased expression  
of inflammatory and calcification markers, and  
pro-fibrotic extracellular matrix components. 

• VIC’s cultured in an osteogenic medium and treated 
with MCP (Fig 7 B) showed decreased expression 
of Galectin-3, inflammatory, fibrotic and aortic 
calcification markers time-dependently.
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MCP in IMMUNE RESEARCH
• Research has shown that MCP activates 

human blood lymphocyte subsets including 
T cells, B cells, and natural killer (NK)-
cells. MCP significantly activated NK-cells 
and induced cell death in leukemia cells 
(Fig 9). The unsaturated oligogalacturonic 
acid structures appear to be the immune 
stimulatory pectin structures.36

MCP in TOXIN REMOVAL RESEARCH 

AFFINITY
to remove

Pb, Hg, 
As, Cd

*

Fig 8.  MCP slows PSA rate increase in 7/10 men. *p < 0.01

Fig 9.  MCP increased NK-Cell activation dose dependently. 
*p < 0.05, **p < 0.001

• Treatment with MCP of hospitalized children (n=7, 5-12 yrs) 
with lead toxicity, showed a dramatic decrease in blood 
serum lead levels (Δ160%) over 4 weeks with increased 
urinary excretion (Δ130%).39 

• Human studies show that patients reduced their toxic 
metal load significantly in as little as 6 days using 
MCP, showing increased urinary excretion of heavy 
metals, including lead, mercury, cadmium & arsenic.2 

• MCP safely removed heavy metals without 
depleting essential minerals, as other chelation 
therapies often do.2,37,38

• Multiple studies suggest MCP works synergistically with 
chemotherapies such as doxorubicin and paclitaxel on viability, 
cell cycle, arrest and apoptosis in numerous cancer cell lines.33,34

• A clinical study on patients with advanced stage 
cancers of multiple types (n=49) were treated 
with MCP. Clinical benefits associated with 
improvement in life quality and stabilization of 
disease seen in this population. One patient 
suffering from metastasized prostate carcinoma 
showed a 50% decrease in serum PSA level after 
16 weeks of treatment.32 

MCP in CANCER RESEARCH Inhibits Tumor Growth, Angiogenesis & Metastasis 
Enhances Effectiveness of Chemotherapy 

* *
*

*

* *• A clinical trial (n=10 men) investigated 
the efficacy of MCP on PSA doubling time 
(PSADT), a measure of cancer progression. 
PSADT of subjects increased (P<0.05) in 70% 
of 10 men after taking MCP for 12 months 
compared to baseline. This study suggests 
that MCP may slow the rate of cancer 
progression in men with recurrent prostate 
cancer (Fig 8).31

• Preclinical study shows MCP works synergistically with other 
polybotanical formulas supporting breast and prostate health.35
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