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decide which binder is correct for which
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blog provides a collection of research
connecting mycotoxins to a good binder
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When it comes to mycotoxin binding research, we must keep
in mind the toxic nature of these toxins. Their toxicity makes
the research limited to animals, animal feed, and in vitro
studies. Due to the unethical nature of purposefully exposing
humans to mycotoxins, there is limited research on these
binders in humans. This is acceptable as the binding capacity
can still be evaluated efficiently. In your journey to
understanding how our bodies process mycotoxins, it is
crucial to understand their metabolism. Learn more about
the metabolism of the mycotoxins analyzed by Mosaic
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Comprehensive Guide to Mycotoxin Binders - MosaicDX
Diagnostics: Mycotoxin Properties and Metabolism, Part
1 and Part 2.

Binding agents are an integral part of mycotoxin illness
detoxification. Trying to decide which binder is correct for
which mycotoxin can be a difficult process. This blog
provides a collection of research connecting mycotoxins to a
good binder choice.

After a positive Organic Acids Test and MycoTOX Profile, the
presence of mold and mycotoxins are usually significant
answers for many symptomatic clients. When working with

mycotoxicosis, choosing the correct binder can present a
challenge. Oftentimes | get the question: which binder is
correct for which toxin? Since the research for the binding
capacity of each binder isn't as heavily researched as other
agents, it can be daunting to sift through the information.
Below is a collection of research connecting mycotoxins to a
good binder choice.

In our bodies, toxins are detoxed and excreted through a few
pathways. Routes of elimination include urine, stool, bile,
and through our skin. Other routes include tears and saliva
but are negligible in the realm of detoxification. Another
route is breast milk. Since breast milk is a route of excretion
this means toxins can be transferred to another life this way.

This fact makes binders even that much more crucial in
childbearing-age women.

When it comes to binders, bile, and stool are the target
routes of elimination. Fat-soluble substances such as dietary
lipids, certain vitamins, and fat-soluble toxins like
mycotoxins get packaged into bile for absorption and
detoxification. During bile's lifecycle, it gets excreted into the
Gl tract and is what gives stool its brown color. In the colon,
most of the bile is reabsorbed so the liver and gallbladder do
not have to work as hard to make more bile. It is recycled and
reused. Dysfunction of this phenomenon, bile acid
malabsorption, and chronic diarrhea are the main
symptomes. Since bile is reabsorbed, in the ileum and
jejunum, if toxins are packaged in the bile then the toxins can
be reabsorbed as well. They would then re-enter circulation
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via the hepatic portal system. This is where binders come in
handy. Binders will adhere to the bile that packages the
toxins and then it cannot be reabsorbed. Due to the nature
of this adherence, it cannot be trusted that the bond is
irreversible. This bond is more like a static cling, as described
by Dr. Neil Nathan. The lack of a tight bond allows for the bile
to be released if not excreted regularly. This means that
irregular bowel movements from constipation, lack of fiber,
or motility issues could cause the resorption of toxins even
with binder usage. Binders by nature are constipating and
this should be mitigated and assessed regularly during
binder usage. Properly moving bowels through diet and
supplements should be achieved before adding any binding
agent.

Cholestyramine / Welchol

In the world of prescriptions, cholestyramine and
colesevelam hydrochloride, more commonly known as
Welchol, are often binders of choice. They are known for
their intended use and design, which is their lipid lower
activity and use in glycemic control in patients with type 2
diabetes mellitus. They work by directly binding bile in the GI
tract. This causes a reduced bile resorption and an increased
conversion of cholesterol to bile, via 7a-hydroxylation, thus
lowering cholesterol levels. In this process, toxin-laden bile is
bound and thus excreted via stool.

These two binders are often used in mycotoxin
detoxification protocols. As seen above, this is for good
reason. The mycotoxin that responds best to these
prescriptions is Ochratoxin A (OTA), according to the
research. This is a notorious mycotoxin. OTA is produced by
many species of Aspergillus and Penicillium molds. These are
two of the most ubiquitous molds in the environment. This
fact makes OTA the most common mycotoxin. It is so
common that even regular ingestion of commonly moldy
foods will most likely expose you to small, negligible
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amounts of OTA - we outline this in our article: Mycotoxins
in Food. In cases of water damage building exposure, these
drugs are valuable assets for binding this mycotoxin.

Charcoal

A few years ago, activated charcoal was popping up in
toothpaste, drinks, snacks, and even ice cream. Due to this
most people are now familiar with this binder. It is commonly
used for firming loose stools, binding toxins from food
poisoning, and now for mycotoxin binding. According to the
research, most binders will bind to almost anything,
including nutrients necessary for life. They are non-
discriminating. This fact made the charcoal trend rather
troubling for those engaging in high intake of this substance
with no regard to its potential danger if not taken
responsibly. But, due to this, activated charcoal is an
effective toxin binder to just about any toxin that is excreted
in the gut. It works similarly to cholestyramine by adsorbing
toxins packaged in bile.

Research shows that in foodstuffs and the body activated
charcoal is beneficial in mycotoxin binding. OTA is bound
effectively by charcoal products. This is a good alternative
for non-prescribing practitioners. Charcoal has also shown
efficacy in adsorbing macrocyclic Trichothecenes. Two of the
most common are Verrucarin A and Roridin E, and these are
assessed on the MycoTOX Profile. Other subvarieties of
Verrucarin, including ‘)’ have shown binding efficacy with
charcoal administration. Also, T-2 toxins from Fusarium are
bound by charcoal.
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Clays

Another common binding agent is bentonite clay and zeolite
clay. These two clays have been touted as working wonders
in the cosmetic arena by pulling toxins from the skin. These
clays have been shown to bind greatly to toxins in animal
feed, reducing the toxic load before consumption. Another
clay is montmorillonite clay, also known as Novasil. This clay
has ample research as a mycotoxin adsorbent in animal feed,
a highly mycotoxin-contaminated source. Great news, these
clays do the same adsorbing action in the Gl tract. Both
agents show great affinity for binding aflatoxins best. These
clays do not have much other research connecting them as
strong adsorbents to other toxins as they do with aflatoxins.
Although they can be useful in clients with these toxins and
Zearalenone, OTA, and Gliotoxin there is some adsorbing
activity with these toxins.

Glucomannan

This water-soluble polysaccharide is a well-touted weight-
loss solution. It comes from the elephant yam, konjac. Itis a
hemicellulose fiber with beta-D-glucose and beta-D-
mannose with acetyl groups with beta 1-4 linkages. Due to
the lack of enzymes in human saliva to break these linkages,
glucomannan goes through the Gl tract unchanged. This
allows for it to bind without absorption. Due to its content,
this fiber can adsorb up to 50 times its weight. Glucomannan
has shown efficacy in binding various mycotoxins. Aflatoxin
and OTA are major toxins affected by this binder. Others
include Zearalenone and Toxin T-2, not much efficacy was
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seen in binding DON-1 (Deoxynivalenol). Since glucomannan
is a fiber this may be an option to consider in more
constipated clients with ample water intake.

Chlorella

This next binding agent is a common plant-based agent.
Chlorella is a type of freshwater algae that is packaged into a
tablet, liquid extracts, and powders. It is often touted as a
superfood due to its highly nutritious profile. It is high in
protein, vitamins A, C, and E, and is a great source of fiber.
Because of its nutrition, chlorella is known for its wound
healing, anti-cancer, anti-aging, and immune-boosting
potential. In breastfeeding mother's chlorella intake
increased circulating immunoglobulins in breast milk. This
plant is great as a heavy metal binder and as a binder of
Aflatoxins. It has even been shown to inhibit Aflatoxin B1-
induced liver cancer.

Due to the safety profile of chlorella, it is a great binder for all
populations. It is difficult to detox a constipated child or a
woman expecting a child and is planning to breastfeed. Since
so many other binders bind not only toxins but also nutrients
it can be difficult to support detox. Adding in small doses of
chlorella is a safe and effective way to add in supportive
detox without stimulating too much toxin release to the
unborn fetus or breastfeeding child.

Humic Acid

https://mosaicdx.com/resource/comprehensive-guide-to-mycotoxin-binders/ 7122



3/4/24, 3:49 PM

Comprehensive Guide to Mycotoxin Binders - MosaicDX
Humic acid and its related counterpart, fulvic acid, are the
final products of the decomposition of organic matter. They
are formed through the humification of plant and animal
matter via the biological processes of microorganisms. This
byproduct acts as an adsorbent in soil to bind to toxic
substances. Agriculturalists use these substances as soil
additives to boost the growth and health of their crops due
to their concentrated amount of nutrients. Due to its rapid
lifecycle, humic acid doesn’t compete for nutrients with the
plant or any other organism that uses it. This makes this
biotoxin binder simpler to utilize when taking a variety of
nutritional supplements.

Not only is humic acid a great biotoxin binder, but it also has
shown efficacy as an anti-inflammatory. It also has shown
promise in stimulating apoptosis in promyelocytic leukemia
cells. This substance, along with fulvic acid, is a wonderful
well-rounded addition to any detoxification protocol.

Fiber, Okra and Other Vegetables

Speaking of fiber, in general, fibrous supplements and foods
can act as simple overall binders. Fiber from oats, wheat
bran, alfalfa, lignans in flax and chia, guar gum, etc have been
used as early interventions in lowering cholesterol. It has the
same effect that Cholestyramine has on cholesterol. It is due
to the bile sequestering activity of these fibers that work to
lower cholesterol. In turn, this will also lower the toxic load.
Even though fiber doesn't have much direct research on the
binding of specific mycotoxins, it is always a good dietary
change to implement. Barley and oats showed the highest
absorptive capacity among other fibers when tested.
Another great fiber binder to consider is modified citrus
pectin (MCP). This binder has shown great efficacy in binding
heavy metals such as lead. Though this isn't a mycotoxin,
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this shows us that MCP has a great potential utility in any
detox protocol.

The first binding agent is a well-known property of certain
vegetables. The mucilaginous nature of foods like okra is
what gives them their binding power. A mucilage is a sticky,
slimy, vicious type of glue that is polysaccharide rich. It is
often activated when wet. Think of the gel that is produced
when you soak flaxseeds in water’. This gelatinous, gluey
nature makes okra and other vegetables able to bind bile
acids in the gastrointestinal tract that are carrying toxins.
Okra, when studied, had the highest binding capacity to bile
and was followed by beets, asparagus, and eggplant. Turnips,
green beans, carrots, and cauliflower had less binding
capacity than the others, but they were equal to each other.
The binding capacity was measured in relation to the
capacity of Cholestyramine.

Okra was shown to bind at 15 percent of the capacity of
Cholestyramine'?. Though this may seem small, this type of
binding capacity is from food. With this information, we have
more science to back up the benefits of eating certain plant
foods as regular staples in your diet. Supplements can be
used as well. Since there is a lower binding capacity and
most of these foods are fibrous this could be a good option
for our constipated clients when it comes to mycotoxin
binding.

Peach Stone

This next adsorbent option is one | had not initially thought
about. It's peach stone. The pit of a peach has a composition
of biological polymers like cellulose, lignin, and
hemicellulose. These compounds increase the intensity of
the hydroxyl and phenol groups which give it the adsorbing
quality®. Additionally, the substantial structure of the peach
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stone, with all its openings and canals, also makes for a
larger surface area for binding sites. By studying both
modified and unmodified peach stone (MPS/PS) we know
that this binder can bind Aflatoxin B1, Ochratoxin A (OTA),
Deoxynivalenol (DON), Zearalenone (ZON),
Diacetoxyscirpenol (DAS) and T-2 toxin. Both MPS and PS,
close to a physiologic pH of 7.0, had specific affinities to each
toxiné. PS had a higher binding capacity for Aflatoxin B1 than
MPS, while both had equal binding capacity to Ochratoxin
and T-2 toxin. MPS had a higher affinity for DON, ZON, and
DAS as compared to PS®. Overall, the MPS higher the most
consistent binding affinity and would be a good overall
binder for multiple toxin elevations.

Micro Chitosan

Micro chitosan is another commonly used product. Itis a
polysaccharide from the outer shell of shellfish like crab and
shrimp. It is traditionally used in drug and medicine
manufacturing’3. As of late, it has been studied as a binding
agent in poultry and in corn and wheat crops to reduce
mycotoxins. One study showed that chitosan binds
Fusarium toxins, fumonisins, and DON, in corn and wheat
products’*. Another revealed in a poultry gastrointestinal
model, that chitosan has a wide binding capacity. In this
study chitosan bound to, in increasing order, AFB1, FB1, FB2,
OTA, AFG2, AFG1, ZEA, and AFB2%*. Another study also
linked chitosan as a good adsorbent to trichothecenes . Not
many binders have been linked to trichothecenes, so this is a
benefit to clients who are unfortunately exposed to these.
As a side note goji berries have been linked with charcoal as
a winning pair in binding and decreasing the toxic effects of
T2 toxin'®. With micro chitosan take caution and avoid use in
anyone who has a shellfish allergy.
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Probiotics

These insights are beneficial for those who may not respond
well to other binders. Highlighted are options that are easily
accessed. Some of these can be incorporated into a healthy
diet. This will not only add an adsorption capacity but also
nutritional value. With more options of effective binder
agents practitioners have more tools in their toolboxes and
clients have more support where they need it.

This section of biotoxin binders may come as a surprise.
Probiotics are best known for their activity in repopulating
the Gl microbiome after antibiotic use, killing pathogenic
organisms like C. difficile, and as a support in a whole host of
chronic diseases. What many do not realize is that these
organisms can also directly bind to mycotoxins. Lactobacillus
strains work to directly bind Aflatoxins, especially the B1
variety. The specific strains are L. pentosus and L. beveris.
Another promising strain is L. plantarum C88. This strain
works not only to bind to Aflatoxins but also by upregulating
the antioxidant activity of glutathione s-transferase. It also
shows great binding capacity to the common mycotoxin,
Sterigmatocystin.

Strains of saccharomyces also work well to bind mycotoxins.
S. cerevisiae has been shown to bind tightly to aflatoxins. It
has also shown great efficacy in binding to OTA and
Zearalenone. Saccharomyces boulardii, clinically, has shown
great efficacy against Gliotoxin. It has also shown efficacy in
reducing Aspergillus and Fusarium molds in the Gl tract. This
will indirectly reduce mycotoxins, as it reduces the producers
of mycotoxins including Zearalenone, Enniatin B, OTA,
Gliotoxin, and Aflatoxins. Mannan oligosaccharides (MOS)
are prebiotics derived from the outer cell wall of S.
cerevisiae. This prebiotic has been shown to bind to Citrinin,
which a wide variety of molds produce. Using a variety of
these strains will round out not only your gut treatment but
also the detoxification process.

https://mosaicdx.com/resource/comprehensive-guide-to-mycotoxin-binders/

11/22



3/4/24, 3:49 PM

Comprehensive Guide to Mycotoxin Binders - MosaicDX
All'in all, binding agents are an integral part of mycotoxin
illness detoxification. Whether someone has 1 or 10
mycotoxins populate on the MycoTOX Profile, having the

correct binders can be a challenge. Hopefully, this can be
used as a resource to guide you in planning toxin binder
regimens to best help your clients. Using a combination of
binding agents will allow for well-rounded binding capacity in
any mycotoxin toxicity case.

Sweeping the functional medicine community is the use of
spore or soil-based probiotics. Their efficacy in diversifying
the gut microbiome is well documented. This type of
probiotic has also been studied as a mycotoxin binder. B.
subitillus has been documented to degrade Aflatoxin B1 by
76%, Zearalenone by 84%, and Deoxynivalenol by 78%.
Along with other bacillus species (B. lincheniformis, B.
megaterium, B. cereus, and B. thuringiensis) these spore
base probiotics are efficacious in binding mycotoxins with
the addition of manganese’. The Mn2+ is proposed to work
with the B. subitillus organism to degrade mycotoxins
through manganese peroxidase. Another species, B.
coagulans, has been shown to inhibit the production of DON
from Fusarium mold'. Other bacillus species have been
shown to bind and inactivate other mycotoxins like T-2 and
Patulin®. T-2 is also bound by Lactobacillus and
Saccharomyces species’. This information shows us that a
variety of probiotics are useful in the supportive care of
those with mycotoxin exposure.

Printable Chart: Binders by
Mycotoxin

Click the chart to print. This is a table matching mycotoxin
with binders that have research for their binding affinity:
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