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Significance of Lactobacillus
acidophilus in CanXida Restore
(Formula RST)

“In CanXida Restore (Formula RST), Lactobacillus acidophilus aids in enhancing gut health,

boosts immunity, and maintains microbiome balance for overall digestive well-being”
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Executive Summary

Lactobacillus acidophilus, a resilient probiotic found in the human gut and fermented foods,
exhibits diverse health benefits. Its functional mechanisms include regulating intestinal flora,
reducing cholesterol, producing antimicrobial compounds, and aiding immune function. L.
acidophilus contributes to digestive health, preventing diarrhea and alleviating irritable bowel

syndrome symptoms.

With a favorable biosafety profile, it is generally safe but requires caution for specific groups. This
bacterium effectively targets harmful bacteria and fungi, showcasing antibacterial and antifungal
properties. L. acidophilus may play an important role in rebalancing the microbiome and combating
Candida overgrowth in CanXida Restore because its contributions include gut regulation, immune

support, and targeted pathogen inhibition, making it a valuable asset for overall health*.

* These statements have not been evaluated by Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.
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1. Introduction

Lactobacillus acidophilus, a probiotic found
in the human gastrointestinal tract, was first
discovered and named in 1900 (Huang et al.,
2021).

According to the International Scientific
Association for Probiotics and Prebiotics,
probiotics are  defined as  “live
microorganisms that, when administered in
adequate amounts, confer a health benefit to
the host” (EI-Sohaimy & Hussain, 2023).

It belongs to lactic acid bacteria (LAB)
family, and has been extensively studied and
developed due to its strong association with
human health. It has extensive potential for
use in functional, edible probiotic
formulations on account of its high resistance

to acid and bile salts (Gao et al., 2022).

The characteristics of L. acidophilus include
its small size (<10um) and its classification as
a Gram-positive bacillus (Saidin et al., 2021).
It thrives best at temperatures ranging from 37
to 42°C, but it is also capable of surviving in
temperatures as high as 45°C. The optimal pH
range for maximum growth is between 5.5
and 6.0, while growth stops completely at pH
4.0.

Being one of the least oxygen-tolerant LABs,
Lactobacillus acidophilus is an obligatory
homofermentative organism that produces
lactic acid by fermenting carbohydrates (Bull
et al., 2013).

L. acidophilus occurs naturally in various
fermented foods like sauerkraut, miso, and
tempeh, providing a source of probiotics.
Furthermore, it is incorporated into products
such as cheese and yogurt intentionally to

enhance their probiotic content.

2. Functional Properties of

Lactobacillus acidophilus:

Lactobacillus acidophilus has a range of
functional mechanisms that play a role in
promoting the host's health*. Following are
the primary functional mechanisms linked to

L. acidophilus:

2.1. Regulation of Intestinal Flora:

L. acidophilus is capable of producing lactic
acid, which has the effect of lowering the pH
within the intestinal environment. The acidic
condition present in this environment hinders
the growth of harmful bacteria that thrive in a
pH that is either neutral or slightly alkaline
(Van Zyl et al., 2020).

* These statements have not been evaluated by Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.
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L. acidophilus has been found to disrupt the
entry of harmful bacteria into the cells of the
host. This includes processes like the release
of antimicrobial compounds and the
competition for nutrients needed for
pathogenic invaders to grow (Bull et al.,
2013; Saidin et al., 2021).

2.2. Competition for Adhesion Sites:

The competition for adhesion sites is a crucial
mechanism that L. acidophilus utilizes to
hinder the function of pathogenic bacteria.
This interference effectively prevents the
invasion of pathogenic bacteria into cells. The
S-layer protein, extracellular polysaccharide,
and lipoteichoic acid found in various strains
have the ability to effectively compete for
adhesion with pathogenic bacteria (Kopp-
Hoolihan, 2001; Tegegne & Kebede, 2022).

2.3. Cholesterol Level Reduction:

L. acidophilus plays a significant role in
promoting overall health by effectively
lowering levels of serum cholesterol. This
probiotic possesses the ability to absorb and
assimilate  cholesterol,  which  could
potentially influence lipid metabolism and
offer advantages in terms of cardiovascular
well-being (Lee et al., 2021; Oh et al., 2021;

Wang et al., 2019) .

2.4. Production of Bioactive

Compounds:

L. acidophilus is recognized for its ability to
generate bioactive compounds through its
metabolic  processes,  which  contain
antimicrobial peptides and organic acids.
These compounds may exert direct inhibitory
effects on the proliferation and pathogenic
potential of microorganisms, thereby aiding
in the preservation of gut health as a whole
(Abdul Hakim et al., 2023; Amiri et al., 2022;
da Silva et al., 2023; Liévin-Le Moal &

Servin, 2014).

2.5. Anti-inflammatory Effects:

It is shown to have potential anti-
inflammatory properties, helping regulate gut
inflammation (Agh et al., 2022; Heydari et al.,
2019; Li et al., 2016).

2.6. Maintenance of Epithelial

Barrier Integrity:

L. acidophilus plays a crucial role in
preserving the integrity of the gut epithelial
barrier (COCETTA etal., 2023). An effective
barrier is crucial in hindering the entry of

harmful substances into the bloodstream.
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2.7. Antimicrobial Properties

Lactobacillus acidophilus is widely known
for its positive impact on gastrointestinal
health and the balance of microorganisms in
the gut. Although not conventionally regarded
as an antimicrobial agent, specific strains of
L. acidophilus have  demonstrated
antimicrobial characteristics. Here are some
antimicrobial ways L. acidophilus can act (H.

Gao et al., 2022b; Lievin Moal, 2016).

e L. acidophilus shows time-dependent
antimicrobial activity against various
harmful bacteria.

e Demonstrates bactericidal effects,
including within  cellular  vacuoles,
targeting various pathogens

e Forms a protective biofilm, offering
adhesive and cytoprotective properties.

e Exhibits bacteriostatic action

3. Health Benefits of Lactobacillus

acidophilus

Lactobacillus acidophilus is a type of bacteria
that is known for its positive effects on the
human gut (Table 1). Listed below are several
health benefits associated with Lactobacillus

acidophilus.:

3.1. Aids in Dysbiosis:

Dysbiosis is defined as an imbalance in the
body's microbial community, particularly in
the gastrointestinal tract. Changes in the
composition, diversity, and abundance of the
microbiota can result from this imbalance,
potentially causing various inflammatory and
digestive health problems (Maria Remes
Troche et al., 2020; McFarland, 2014).

Dysbiosis refers to the imbalance between
beneficial (good) and potentially harmful

(bad) bacteria in the gut microbiota.

L. acidophilus helps prevent dysbiosis by:

Regulating microbial balance.

e Producing antimicrobial substances.

e Modulating immune responses.

e Protecting against enteric pathogens.

e Supporting gut barrier function

e Increase levels of short-chain fatty acids,

such as butyrate, promoting gut health

It also restores the gut microbiome affected

by antibiotic use.

3.2. Digestive Health:

It promotes digestive health by:
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Prevention of Diarrhea: Diarrhea occurs
when the consistency of your stools becomes
loose, watery, and you experience a higher
frequency of bowel movements. L.
acidophilus may help prevent or alleviate
diarrhea, especially that associated with
antibiotic use or infections (Chitapanarux et
al., 2010; X. W. Gao et al., 2010; Maria
Remes Troche et al., 2020b; Szajewska et al.,
2014).

Dysbiosis can be a consequence of diarrhea,
especially if the underlying cause of diarrhea
disrupts the normal microbial balance in the
gut

Irritable Bowel Syndrome (IBS): IBS, a
prevalent gastrointestinal disorder, appears as
a collection of symptoms impacting the colon,
or large intestine. IBS is characterized by
abdominal pain or discomfort, alterations in

bowel habits, and bloating.

Some studies suggest that L. acidophilus may
alleviate symptoms of IBS, such as bloating

and abdominal pain (Sadrin et al., 2020).

3.3. Immune System Support:

L. acidophilus may stimulate the immune

system, promoting the production of

antibodies and enhancing the body's defense

mechanisms.

Studies highlight the immunomodulatory
effects of L. acidophilus ATCC 4356 EPSs,
suggesting their potential as a safe and
effective probiotic for immune system
support (Khedr et al., 2022).

3.4. Vaginal Health:

L. acidophilus helps maintain a balanced
vaginal microbiota, reducing the risk of
infections such as bacterial vaginosis and

yeast infections.

Several scientific studies have discovered that
the consumption of L. acidophilus as a
probiotic supplement can effectively prevent
and treat vaginal infections. This is achieved
by promoting the growth of lactobacilli in the
vaginal area (Hilton et al., 1992; Mezzasalma
etal., 2017; Yaet al., 2010)

3.5. Nutrient Absorption:

The presence of L. acidophilus plays a crucial
role in maintaining a well-balanced gut
microbiota, which in turn supports the ideal
conditions for efficient nutrient absorption in

the intestines.
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Table 1: List of specific clinical trials with Lactobacillus acidophilus as an active component for

therapeutic or preventive purposes. Source: clinicaltrials.gov

Clinical trial ID Health Condition Status
NCT01551186 Infectious Disease of Digestive Completed
Tract
NCT02226263 Infectious Diseases Completed
NCT04572932 Irritable Bowel Syndrome Completed
NCT04053790 Irritable Bowel Syndrome with Completed
Diarrhea
NCT01064661 e Abdominal Discomfort Completed
e Abdominal Pain
e Bloating
e Functional Bowel Disorders
NCTO01475942 Intestinal C. Difficile Completed
NCT04329338 Bacterial \VVaginoses Completed
NCT02711800 e Abdominal Pain Completed
e Anxiety
NCT01716910 « Composition of Gut Completed
Microbiota
e Healthy Humans
e Short and Branched-chain
Fatty Acids
e Synbiotics
NCTO00374725 Ulcerative Colitis Completed
NCT02307383 Bacterial Colonization Unknown status
NCTO05086458 Gut Microbiota Unknown status
NCT03074552 e Infection Completed
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e Trauma
e Ventilator associated
Pneumonia

NCT04368351 e COVID Unknown status

e Diarrhea

e Pneumonia
NCT02957591 Severe Depression Completed
NCT03330678 Microbial Flora Completed
NCT05162209 « Obesity, Adolescent Completed

e Obesity, Childhood
NCT03893162 Major Depressive Disorder Completed
NCT05614726 e Candida Completed

e Constipation

e Microbiota
NCT03388112 Gastrointestinal Microbiome Unknown status
NCT04471116 Vaginal Microbiome Completed
NCT03510936 Gastrointestinal Microbiome Unknown status

3.7. Others:

3.6. Inflammatory Bowel Diseases
(1BD):

Some studies suggest that probiotics,
including L. acidophilus, may help reduce
inflammation in conditions like Crohn's
disease and ulcerative colitis (Maria Remes
Troche et al., 2020).

Lactobacillus acidophilus, a probiotic, shows

promise in diverse health aspects.

e May reduce LDL ("bad") cholesterol
levels (Cho & Kim, 2015).

e Contributes to mental health via the gut-
brain axis (Appleton, 2018).

e Shows potential in weight regulation
(Million et al., 2012).

Copyright © CanXida.com



e Enhances oral health by inhibiting
harmful bacteria (Eslami et al., 2020).

4. Biosafety Profile of Lactobacillus

acidophilus

Lactobacillus acidophilus is a probiotic
bacterium that is widely recognized for its
health-promoting properties and is commonly
found in fermented foods and dietary
supplements. Generally regarded as safe
(GRAS) by regulatory agencies, including the
U.S. Food and Drug Administration (FDA),
L. acidophilus is considered safe for

consumption in appropriate amounts.

Lactobacillus acidophilus is also an
approved, experimented as medicinal use by
DRUG BANK with accession ID DB15823

Extensive research and clinical trials have
consistently demonstrated the high tolerance
of L. acidophilus among the majority of
individuals. The analysis of 57 clinical trials
revealed that it is also safe to administer
probiotics and/or symbiotic organisms to
immunocompromised individuals (those with
critical, surgical, or autoimmune diseases,
human immunodeficiency virus infections)
(Van den Nieuwboer et al., 2015).

It is commonly found in the human gut
microbiota and plays a role in maintaining a
healthy microbial balance in the digestive
system. The occurrence of adverse effects
related to the consumption of L. acidophilus
is rare, and when they do happen, they are

usually mild and temporary.

Although

acidophilus, are commonly found in

probiotics, including L.
fermented foods, supplements often contain
higher concentrations, and it is essential to
adhere to recommended dosages to avoid

potential adverse effects*.

Additionally, the quality of probiotic products
varies among brands. Choosing reputable and
well-established brands that follow good
manufacturing practices is crucial to ensure
the safety and efficacy of L. acidophilus
supplements. It's important to note that the
safety of probiotics is generally dose-
dependent, and excessive intake may lead to
gastrointestinal symptoms such as bloating

and gas*.

5. Effective

Lactobacillus acidophilus

Targets of

Lactobacillus acidophilus exhibits diverse

and effective targeting capabilities(H. Gao et

* These statements have not been evaluated by Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.
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al., 2022; Maria Remes Troche et al., 2020),

including:
5.1. Antibacterial Targets

% Salmonella: Salmonella causes
gastrointestinal infections and food
poisoning, leading to symptoms such as

diarrhea, abdominal cramps, and fever.

% Listeria: Listeria leads to listeriosis, a
serious foodborne infection associated
with flu-like symptoms, meningitis, and
potential complications, especially in

pregnant individuals.

% Shigella: It causes Shigellosis, resulting
in severe diarrhea, abdominal pain, and
fever, with potential for more severe

complications.

>

% Yersinia: Yersinia triggers yersiniosis,
causing gastroenteritis with symptoms

like abdominal pain, diarrhea, and fever.

X/
°e

Helicobacter pylori  H. pylori is
associated with peptic ulcers and gastritis,
contributing to symptoms like abdominal

pain, bloating, and discomfort.

>

Escherichia coli: Virulent strains of E.

o
25

coli can cause gastrointestinal infections

with symptoms ranging from mild

diarrhea to severe complications.

5.2. Antifungal Targets

% Candida spp.: Fungal infections,
including candidiasis, which can result in
oral thrush, genital infections, and
systemic complications, may be induced
by them.

+« L. acidophilus may target the microbes,
contributing to the prevention or
reduction of fungal and bacterial

infections™*.

6. Significance of Lactobacillus
acidophilus in CanXida Restore

Formula

Lactobacillus acidophilus is believed to have
a significant impact on maintaining a well-
balanced microbiome and combating Candida
overgrowth within a "Candida Restore™

formula*.

It can outcompete Candida by engaging in
resource competition, preventing overgrowth.
Its ability to acidify the gut creates an
unfavorable environment for Candida.
Additionally, L. acidophilus may support

immune function, potentially aiding in the

* These statements have not been evaluated by Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.

Copyright © CanXida.com



control of Candida overgrowth. With its
biofilm-disrupting capabilities, it has the
potential to break down Candida biofilms,
enhancing susceptibility to interventions and

immune responses™.

In conclusion, Lactobacillus acidophilus in
Candida Restore formulas has many uses
beyond Candida overgrowth. It supports
immunity, disrupts  biofilms,  absorbs
nutrients, and improves gut health, making it
a valuable ingredient for digestive system

balance*.

* These statements have not been evaluated by Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease. 10
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