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• The human gut microbiota consists of hundreds of types of microorganism with an estimated value of
over 1013-1014 bacteria playing an important role in maintaining the health of the body.

• A slight disruption of the intestinal microbiota community or disorder in the interaction between the
flora and the host can increase susceptible to infectious diseases.

• A constant supply of functional foods such as probiotics and prebiotics has demonstrated a beneficial
effect to the gut when sufficient viable amounts are consumed.

• Supplementation of lactobacillus with prebiotics could reduce bile acid conversion whose
reabsorption into the gut may become co-carcinogenic.

• Modified citrus pectin (MCP) (PectaSol-C®, ecoNugenics Inc. Santa Rosa, CA), is a natural
polysaccharide obtained from the pith of citrus fruit peels which has been enzymatically modified into
smaller molecular weight and having less than 10% degree of esterification.

• Sodium alginate is a natural polysaccharide extracted from the cell wall of kelp seaweed.

Study Purpose
• To examine the effect of the probiotic Lactobacillus acidophilus ATCC 4356 with/without MCP on the

faecal lactobacilli microbiota population in healthy Balb/c mice.

Study Design 
• MCP + alginate + probiotic (MCPA) and alginate calcium + probiotic (AC) were microencapsulated

using a previously published emulsification polymerization method.
• Mice divided into four groups (n = 10/ group. MCPA- and AC probiotic, MCP solution (3 g/ml) or

water (control) were administered at a volume of 0.2 ml by gavage (intragastric once daily for 28
days. Water and food were available to the animals ad libitum throughout the experiment.

• Faecal samples taken for each group of mice at days 0, 7, 14 and 28 (Table 1).
• Faecal lactobacilli count determined using automated colony counter imaging station and recorded

in log10cfu/g. Total number of viable lactobacilli were enumerated in triplicate.
Results

• The number of faecal lactobacilli in the MCPA (MCP-alginate-probiotic) treatment group significantly
increased at day 7, 14 and 28 [7.99 ± 0.22, 8.32 ± 0.08 and 8.36 ± 0.23 (log10cfu/g)] (Fig. 1).

• At day 0 of probiotic treatment of the mice, slight variation of faecal lactobacilli count was detected in
all the groups most particularly in the MCPA group that shows relatively low lactobacilli faecal count
compared to other groups.

• At day 7 of probiotic treatment, the number of faecal lactobacilli in the MCPA probiotic-treated
group was significantly increased (7.99 ± 0.22 log10cfu/g; p < 0.05).
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Background 
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 PectaSol-C MCP Alginate probiotic dramatically inhibited precancerous lesions.

 This inhibition was associated with reduced cell proliferation and angiogenesis.

 The combination of the probiotic and MCP was more effective in reducing galectin-3 (Gal-3) immunoreactivity in 
colonic carcinogenesis than both the single therapy of MCP and alginate probiotic alone.
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 •   At day 14 of probiotic treatment, the viable faecal lactobacilli in the MCPA probiotic treated mice 
                increased progressively (8.32 ± 0.08 log10cfu/g; p < 0.001).
 •   For the probiotic treatment at day 28 vs day 0, a significant increase was noted in the number of 
                faecal lactobacilli in the MCPA probiotic-treated group only (8.36 ± 0.23 vs 7.60 ± 0.23 
                log10cfu/g; p < 0.001).
 •   The highest number of viable faecal lactobacilli during the treatment period was detected in the 
                MCPA probiotic-treated mice compared to the AC probiotic-, MCP-treated and control groups.

Table 1. Category of treatments administered for the Balb/c mouse model.

Figure 1. Average faecal lactobacilli count (log10cfu/g) in mice administered with MCP alginate Lactobacillus acidophilus ATCC 4356 
probiotics (MCPA), alginate calcium Lactobacillus acidophilus ATCC 4356 probiotics (AC), modified citrus pectin solution (MCP) and 
water (control) for 28 consecutive days. Bar represent means for 10 mice per treatment ± SD. Bars with different superscripts (a, b) differ 
significantly (p < 0.05, p < 0.001 respectively) from day 0.
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Groups      Treatments     Average faecal lactobacilli count 
        (log cfu/g) at day 0

1  Modified citrus pectin alginate (MCPA) probiotic microbeads  7.60 ± 0.23
2  Alginate calcium (AC) probiotic microbeads   8.21 ± 0.19
3  Modified citrus pectin (MCP)     8.08 ± 0.05
4  Water (control)       8.02 ± 0.19
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Summary
 •   This study demonstrated that the daily co-administration of a L. acidophilus probiotic combined 
                with MCP and sodium alginate is an effective oral delivery system of beneficial bacteria to maintain 
                and /or improve the integrity and population of the intestinal microbiota.
 •   Pectin is known to influences metabolism in the gut through colonic fermentation thus affects intestinal 
                bacteria. Thus, it is plausible to presume that the disintegration of MCP by both L. acidophilus 
                ATCC 4356 and endogenous microbiota might have induced short chain fatty acids 
                (SCFAs-butyrate, lactic acids, acetic acid and propionate), gases and butyrate for their survival.
 •   The co-administration of live probiotic, L. acidophilus ATCC 4356 with MCP supplement helps to 
                maintain and /or improve the integrity and population of the intestinal microbiota.

Better Health Publishing • 1007B W. College Ave. #155 • Santa Rosa, CA 95401
707.583.8619 • www.betterhealthpublishing.com

*This material is being provided to health care professionals and it is not intended to be used in marketing to customers.




