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Ingredients: Glycine, Ginger powder (Zingiber officinale, standardized to 10% gingerols), Organic
Chamomile flower (Matricaria recutita), Organic Lemon Balm leaf (Melissa officinalis), DGL (as GutGard,
std. to >3.5% glabrindin & >10% total flavonoids), Quercetin (fruit powder, std. 95% dihydrate), Aloe vera
Gel (certified Plus Aloe vera gel SD 200x), Zinc carnosine

Overview

G.l. InnerCalm™ provides a unique combination of botanicals and key nutrients with
well-established roles and proven safety and efficacy for the promotion of digestive tract health, and in
supporting an intact and functional intestinal epithelium. Each component of G.I. InnerCalm™ has a
distinct influence on epithelial health, ranging from the antioxidant protection of mucosal cells to the
upregulation of tight junction proteins that restore the intestinal barrier and mitigate intestinal
hyperpermeability.

Multiple anti-inflammatory ingredients in G.I. InnerCalm™ have been shown to reduce
inflammatory processes, including downregulation of the NF-kKB pathway and inhibition of inflammatory
mediators such as C-reactive protein and TNF-Q. Increasing the synthesis of glutathione and upregulation
of heat shock proteins and antioxidant enzymes, such as superoxide dismutase and catalase, also
underlie the protection provided to gastric and small intestinal mucosa from a number of toxic agents,
including NSAIDs and lipopolysaccharide (LPS). Components of G.I. InnerCalm™ have also been shown in
clinical trials to enhance the eradication of H. pylori and improve symptoms of functional dyspepsia,
while still supporting a healthy microbiome. Additionally, while G.I. InnerCalm™ contains
well-researched ingredients that support intestinal epithelial health, it contains no glutamine, avoiding
possible adverse effects of this amino acid, including heightened ammonia synthesis and dysfunctional
glutamatergic neurotransmission.”*** Rather than isolated nutrients, the combination of ingredients
provided in G.I. InnerCalm™ target diverse mechanisms which both protect and restore intestinal
epithelial health, supporting optimal digestive function.
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Glycine

Scientific Evidence:

The smallest of amino acids, glycine represents 11.5% of the total amino acids and 20% of amino
acid nitrogen in body proteins. It is a major constituent in structural proteins, such as collagen and
elastin, as well as the major amino acid for the conjugation of bile acids, important for the digestion and
absorption of lipids and lipid-soluble vitamins. Additionally, glycine has both anti-inflammatory,
cytoprotective, and immunomodulatory effects, and is needed for the synthesis of many crucial proteins,
including hemoproteins such as hemoglobin and myoglobin, as well as glutathione, creatine, porphyrins,
and purines.®

Glycine is now recognized to be a conditionally essential amino acid; endogenous synthesis is not
always adequate to meet metabolic needs, and low plasma levels have been consistently reported for
several metabolic conditions, including obesity, diabetes, and non-alcoholic fatty liver disease, with some
evidence for decreased de novo synthesis in these conditions.®>”®%° Additionally, plasma levels of glycine
have been inversely associated with the risk of myocardial infarction among people at higher
cardiovascular risk in a study with over 4,000 participants, most likely related to the activity of the
enzyme glycine-N-methyltransferase (GNMT), though C-reactive protein levels were nearly double in the
lowest plasma glycine quartile compared to the highest, so inflammation may also play a role.** Animal
models suggest both that glycine supplementation may mitigate atherosclerosis and also that glycine
deficiency may exacerbate this process, an effect mediated at least in part by enhanced glutathione
synthesis following supplementation. In humans, glycine is also a rate-limiting factor in glutathione
synthesis, and supplementation, often with cysteine, has been shown to increase serum glutathione
levels in several patient populations.**** In study participants with metabolic syndrome,
supplementation of glycine alone was associated with reduced oxidative stress as well as a reduction in
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systolic blood pressure.’ Supplementation with cysteine (as N-acetylcysteine) has been shown to
increase glutathione levels and improve a number of related factors, ranging from insulin sensitivity and
blood pressure to mitochondrial function, in several human clinical trials.'*"*8

Glycine also plays important roles both in protecting intestinal epithelial cells from damage, and
in restoring intestinal barrier dysfunction partly via the above mechanisms. In animals, glycine has been
shown to provide protection from ischemia-reperfusion injury in both hepatocytes and intestinal
cells.*®*2 |n vitro analysis suggests that in intestinal epithelial cells, glycine is transported into cells by a
specific transporter (GLYT1), and glycine provides protection largely via enhanced glutathione synthesis
in these cells.?? Protection for intestinal epithelial cells has been observed in human studies as well; in a
non-interventional trial, glycine supplementation was associated with a nearly 2-fold reduction in Gl
complaints attributed to long-term antiplatelet (aspirin) therapy.?

Additionally, in vitro studies indicate that glycine also protects against intestinal barrier
dysfunction at least in part by inactivating the IRE1a-JNK signaling pathway, preventing apoptosis in
intestinal epithelial cells. Glycine was also shown to mitigate the downregulation of tight junction
proteins induced by brefeldin A (an endoplasmic reticulum (ER) stress inducer), including occludin,
claudin-1, and zonula occludens (ZO-1 and ZO-2).** ER stress and associated inflammation have recently
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been shown to disrupt intestinal epithelial integrity, and glycine may directly mitigate this damage.”* In

an animal model, obesity-associated ER stress was linked to a decrease in the abundance of tight
junction proteins, and glycine supplementation both improved the intestinal barrier as well as insulin
resistance.”’ Indeed, low glycine levels appear to be a consequence of insulin resistance, as suggested by
a meta-analysis of genome-wide association studies involving over 80,000 participants. This
meta-analysis also suggests that lower glycine levels are associated with coronary heart disease, and that
a causal relationship is plausible.?®

Ginger (Zingiber officinale)

Scientific Evidence:

Ginger has many active constituents, including volatile oil, gingerol analogs, diarylheptanoids,
phenylalkanoids, and sulfonates. Over 70 compounds have been identified in the volatile oil alone,
including sesquiterpenoids and monoterpenes, primarily a-zingiberene and smaller amounts of
B-sesquiphellandrene, B-bisabolene, B-phellandrene, and geraniol. The pungent and warm sensation of
ginger is largely attributed to the gingerol analogs, including gingerols (predominantly 6-gingerol),
shogaols, paradols, and zingerone.? Over 40 diarylheptanoids compounds have been discovered in
ginger, many with antioxidant, anti-inflammatory, and hepatoprotective properties. Protective effects on
the gastrointestinal, nervous, and cardiovascular systems, as well as the liver and kidney, have been
shown for various components of ginger.?’

Many of ginger’s constituents have been shown to have anti-inflammatory effects; in vitro and
animal studies have outlined several mechanisms of action for 6-gingerol, for example, including
prevention of reactive oxygen species formation, upregulation of the Nrf2 pathway, inhibition of p38
MAPK activation, down-regulation of the NF-KB pathway, and protection against LPS-induced
inflammation, all of which have been associated with protection of the intestinal mucosa and
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maintenance of an intact barrier.3>****3* |n an animal model of neuropathic pain, a gingerol-enriched
ginger supplement was shown to improve intestinal permeability, demonstrated by an increase in the
lactulose/mannitol ratio, most likely by reducing neuroinflammation in both the colon and amygdala.?*

In vitro studies also suggest that ginger has favorable effects on the gut microbiome, promoting
the growth of beneficial bacterial populations, such as Bifidobacterium and Enterococcus, as well as
enhancing the production of short-chain fatty acids.*® Animal models also indicate reductions at the
genus level in Escherichia, Shigella, and Bacteroides, despite overall increases in bacterial diversity, as
well as restoration of the tight junction protein zonula occludens-1 (Z0-1).*® In vivo, ginger was shown to
have anti-parasitic effects, demonstrating a significant reduction of the shedding of the cysts of
Blastocystis spp. in an animal model, with a corresponding reduction in nitric oxide and malondialdehyde
(comparable to nitazoxanide).?” Several constituents of ginger, particularly [10]-gingerol, were previously
shown to have larvicidal effects against the parasite Angiostrongylus cantonensis.*® Additionally, ethanol
extracts of ginger have been shown to inhibit the embryogenesis, infectivity, and viability of Toxocara
canis eggs in animal studies, the parasitic roundworm spread by both dogs and cats for which 5% of the
U.S. population has detectable antibodies against.>**°

Ginger also has anti-emetic effects likely to be mediated through several mechanisms, though
5-HT, receptor antagonism is perhaps the strongest candidate.* Interestingly, these receptors have
recently been linked with inflammatory and metabolic disorders, providing another pathway for ginger’s
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broad effects.*? The antiemetic and antinausea activities of ginger have been demonstrated in numerous
clinical trials, and assessed in several systematic reviews and meta-analyses, demonstrating efficacy
during pregnancy, post-operatively, as well as for nausea/vomiting associated with chemotherapy.**4+4>4¢
Ginger has also been shown to enhance gastric emptying in healthy patients as well as those with
functional dyspepsia.*’*®

Ginger’s anti-inflammatory actions may also underlie its benefit for other body systems. Among
people with migraine, a meta-analysis of 3 randomized clinical trials found that in addition to a reduction
in nausea and vomiting, ginger was also associated with a significant decrease in pain.” A systematic
review of 16 randomized and controlled trials found a significant reduction in several biomarkers of
inflammation, including CRP, hs-CRP, and TNF-a with ginger supplementation.*® In addition to a
hypotensive effect, an increase in nitric oxide synthesis expression, and an inhibition of platelet
aggregation, this anti-inflammatory effect provides a plausible explanation for enhanced cardiovascular
health attributed to ginger consumption.*** Ginger has also been associated with hypoglycemic effects,
and an improvement in the metabolic profile of people with diabetes. In a systematic review of
randomized and controlled trials, ginger supplementation was associated with reductions in fasting
blood glucose levels as well as HbA1c, along with both systolic and diastolic blood pressure.*

Chamomile (Matricaria recutita)

Scientific Evidence:
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Chamomile (Matricaria recutita) is a popular herbal remedy that has been in use for centuries,
primarily for its antimicrobial, antioxidant, anti-diarrheal, hepatoprotective, spasmolytic, and
anti-inflammatory properties.> It contains a high content of organic acids, flavanols, flavones,
terpenoids, and other phenolic compounds, including quercetin, luteolin, chlorogenic acid, rutin,
naringenin, and apigenin.>>>%*’

Many of the benefits of Chamomile have been attributed to the antioxidant effect of its phenolic
compounds. Chamomile extracts have been found to protect against alcohol-induced oxidative damage,
providing hepatoprotection as well as inhibiting reactive oxygen species generation in animal studies.*®*°
Protection of the gastric mucosa from ethanol toxicity as well as prevention of damage to the small
intestine following aspirin exposure have both been documented in animal studies, most likely via
upregulation of antioxidant enzyme activity.®>®* Chamomile has also demonstrated anthelmintic activity
both in vitro and in vivo in animal models.®* Additionally, its anti-diarrheal activity appears to be
mediated both by antioxidant activity and activation of potassium channels.®*®

Animal studies have also demonstrated a protective effect against a high-fat diet, including the
mitigation of neuroinflammation and other neurobehavioral changes.® High-fat diets have also been
used to induce obesity and lipotoxicity in animal studies, both conditions which were substantially
reduced with the use of chamomile extracts, as well as the prevention of renal and hepatic oxidative
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stress, along with depletion of glutathione and other antioxidant enzymes.®® In a single-blind clinical trial
in humans with type 2 diabetes, an increase in several antioxidant enzymes (superoxide dismutase,
glutathione peroxidase, and catalase) was observed following chamomile tea consumption, as well as
improvements associated with glycemic control, compared to placebo.®” Apigenin alone has been shown
to improve lipid metabolism in vitro, and both apigenin and a chamomile extract were found to blunt the
intestinal absorption of glucose.®®®° Additionally, chamomile extract has also been found to activate
peroxisome proliferator-activated receptor gamma (PPARY) in vitro, which could potentially improve
glycemic control, an effect observed in multiple animal and in vitro studies, as well as small clinical trials
in participants with type 2 diabetes.”®’*7%73

Lemon balm (Melissa officinalis)

Scientific Evidence:

Lemon balm (Melissa officinalis) has been extensively used in traditional medicine for at least
two thousand years, largely as a sedative and anxiolytic, but is also recognized to have hepatoprotective,
anti-inflammatory, antioxidant, and antispasmodic properties.”*” It has a wide range of active chemical
constituents present in both the leaves and essential oil, including terpenes and polyphenolic
compounds. The leaves specifically contain monoterpenes, sesquiterpenes, triterpenes (ursolic and
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oleanolic acids), and phenolic compounds such as rosmarinic acid, caffeic acid, protocatechuic acid,
flavonoids (quercetin, rhamnocitrin, apigenin, and luteolin) as well as tannins.”®”’

Lemon balm extracts have been shown to scavenge a wide range of free radicals both in vitro
and in vivo, reduce lipid peroxidation and increase levels of reduced glutathione in animal models.”® The
antioxidant effects of Lemon balm have also been shown to have a gastroprotective effect in an animal
model. An extract of Lemon balm was found to prevent the formation of gastric ulcers in response to
several irritants, including indomethacin, with increases in superoxide dismutase and glutathione
peroxidase activity underlying this protective effect. Lemon balm has been used traditionally for relief
from mild gastrointestinal (Gl) symptoms, such as flatulence, bloating, and minor Gl spasms. A
spasmolytic effect in the jejunum and ileum has been shown in an ex vivo animal model, attributed
primarily to rosmarinic acid, which may explain the benefits observed with traditional use.”® An
anti-nociceptive effect has previously been shown for an extract from the leaves of Lemon balm, also
attributed to rosmarinic acid.*

Additionally, animal models indicate rosmarinic acid may favorably modify the microbiome, as it
has been shown to increase the proportion of diabetes-resistant bacteria, and that it has
anti-inflammatory activity both in vitro and in vivo.®"® In vitro data suggests that Lemon balm extracts
have both antimicrobial and anti-fungal activity, inhibiting the growth of Aspergillus carbonarius and
several Gram-positive bacteria, including Staphylococcus aureus.® Both rosmarinic acid and Lemon balm
extract have demonstrated antiviral activity against HSV-1 in vitro, with greater activity for the extract
than rosmarinic acid alone, suggesting other constituents contribute to this effect.®* Lemon balm has
also been shown to have favorable cardiometabolic effects, reducing both systolic and diastolic blood
pressure as well as triglyceride levels in several human clinical trials, with rosmarinic acid and several
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other compounds in Lemon balm shown to have cardioprotective properties, mediated in part through
anti-inflammatory and antioxidant activity as well as an increase in nitric oxide production.’®%>88’

DGL (as GutGard®)

Scientific Evidence:

Deglycyrrhizinated licorice (DGL) is derived from the roots of licorice (Glycyrrhiza glabra), a
medicinal plant with a long history of use for its expectorant, diuretic, laxative, sedative, antipyretic,
antimicrobial and anxiolytic properties. DGL (GutGard®) contains very little of the triterpenoid
glycyrrhizin (<0.5% by weight (w/w)) which normally comprises up to 25% of licorice by weight. Because
a metabolite of glycyrrhizin, glycyrrhetinic acid, may inhibit the activity of the enzyme 11-R-HSD2 and
effectively increase cortisol levels, regular high-dose consumption of licorice has the potential to induce
mineralocorticoid overload.®® To avoid this effect, DGL (GutGard®) contains very little glycyrrhizin, yet it is
a rich source of other compounds with anti-inflammatory and gastroprotective properties, providing
glabridin (=3.5% w/w), glabrol (20.5% w/w), eicosanyl caffeate (20.1% w/w), docosyl caffeate
(20.1% w/w), standardized to at least 10% total flavonoids by weight.

Most notable is the anti-ulcer effect of both licorice and DGL, which appears to be mediated via
several mechanisms. In an animal model, DGL (GutGard®) was shown to protect against ulcer formation
from several causative agents, including indomethacin. In this model, DGL (GutGard®) was shown to
have potent antioxidant activity and to reduce gastric acidity in a dose-dependent fashion.?® DGL has also
been shown to protect against gastric mucosal damage by aspirin.®® In humans, DGL (GutGard®) has also
been shown to exhibit antimicrobial activity against H. pylori, the leading cause of peptic ulcers. In a
randomized double-blind and placebo-controlled trial, after two months of treatment, 56% of
participants receiving DGL (GutGard®) had a negative test for H. pylori vs. 4% in the placebo group.”

Multiple flavonoids have been shown to have anti-H. pylori activity via several mechanisms,
including inhibiting urease activity, inhibiting the synthesis of the proinflammatory cytokine interleukin-8

8 Nayebi N, Esteghamati A, Meysamie A, et al. The effects of a Melissa officinalis L. based product on metabolic
parameters in patients with type 2 diabetes mellitus: A randomized double-blinded controlled clinical trial. J
Complement Integr Med. 2019 Jan 25;16(3):/j/jcim.2019.16.issue-3/jcim-2018-0088/jcim-2018-0088.xml.

8 Shekarriz Z, Shorofi SA, Nabati M, et al. Effect of Melissa officinalis on systolic and diastolic blood pressures in
essential hypertension: A double-blind crossover clinical trial. Phytother Res. 2021 Dec;35(12):6883-6892.

8 Karthik D, Viswanathan P, Anuradha CV. Administration of rosmarinic acid reduces cardiopathology and blood
pressure through inhibition of p22phox NADPH oxidase in fructose-fed hypertensive rats. J Cardiovasc Pharmacol.
2011 Nov;58(5):514-21.

8 Yoshino T, Shimada S, Homma M, et al. Clinical Risk Factors of Licorice-Induced Pseudoaldosteronism Based on
Glycyrrhizin-Metabolite Concentrations: A Narrative Review. Front Nutr. 2021 Sep 17;8:719197.

8 Mukherjee M, Bhaskaran N, Srinath Ret al. Anti-ulcer and antioxidant activity of GutGard. Indian J Exp Biol. 2010
Mar;48(3):269-74.

% Rees WD, Rhodes J, Wright JE, et al. Effect of deglycyrrhizinated liquorice on gastric mucosal damage by aspirin.
Scand J Gastroenterol. 1979;14(5):605-7.

%1 Puram S, Suh HC, Kim SU, et al. Effect of GutGard in the Management of Helicobacter pylori: A Randomized
Double Blind Placebo Controlled Study. Evid Based Complement Alternat Med. 2013;2013:263805.



(IL-8), and inhibiting DNA gyrase and ATPase enzymes.*> DGL (GutGard®) specifically has been shown in
vitro to inhibit protein synthesis, and the enzymes DNA gyrase and dihydrofolate reductase (DHFR),
needed for bacterial DNA synthesis. Glabridin (the most abundant flavonoid in GutGard®) was found to
have a potent antimicrobial effect against H. pylori in vitro, with little effect observed with glycyrrhizin.*?
Similarly, in vitro glycyrrhizin was found to have no effect on lipopolysaccharide (LPS) induced
pro-inflammatory mediators, while glabridin and isoliquiritigenin inhibited several of these mediators,
including IL-1 and nitric oxide.”® In a previous trial, glabridin and isoliquiritigenin exhibited
anti-inflammatory action 990on several LPS mediators, including thromboxanes and prostaglandins, while
again, glycyrrhizin had no effect, suggesting the anti-inflammatory and anti-H.pylori effects of DGL are
not related to the activity of glycyrrhizin.*

DGL (GutGard®) has also been evaluated for use in people with functional dyspepsia (per Rome
Il criteria), also referred to as non-ulcer dyspepsia, with symptoms including upper abdominal fullness,
epigastric pain, belching, bloating, early satiety, nausea, vomiting, regurgitation, heartburn, and loss of
appetite. In a randomized double-blind and placebo-controlled trial, a significant decrease in total
symptom scores was observed with DGL (GutGard®) vs. placebo. For example, 56% of those receiving
DGL had a marked improvement in symptoms, while no patients receiving a placebo reported similar
improvements.® In vitro, DGL (GutGard®) has been shown to be compatible with probiotic organisms,
lacking antimicrobial activity against several species, including L. casei, L. fermentum, L. plantarum, and
S. thermophilus. Similarly, the same in vitro analysis found no inhibitory effect on most digestive
enzymes, with the exception of lipase for which it had a mild effect. In comparison, orlistat had a 52-fold
greater inhibition of lipase, suggesting DGL is unlikely to have appreciable effects on lipase activity.”’

Quercetin

Scientific Evidence:

Quercetin is a flavanol that belongs to a group of polyphenolic substances known as flavonoids
or bioflavonoids. It can be found in a wide variety of fruits and vegetables such as apples, berries, beans,
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broccoli and grapes, onions and tomatoes. Quercetin is also naturally present in black tea, green tea, and
red wine as well as in many seeds and nuts, flowers, bark, and leaves.?®

Quercetin has several gastrointestinal-related beneficial actions, including antioxidant,
anti-inflammatory, anticarcinogenic, antiviral, hepatoprotective, and gastroprotective activities.”***
Based on in vivo and in vitro research, quercetin has the ability to prevent oxidant injury and cell death
by scavenging oxygen radicals, protecting against lipid peroxidation, and chelating metal ions.'®* The
anti-inflammatory activity of quercetin is attributable to its antioxidant activity, including enhancing the
expression of antioxidant enzymes (i.e. catalase, superoxide dismutase, and glutathione peroxidase), as
well as its inhibitory effects on proinflammatory enzymes (specifically cyclooxygenase and
lipoxygenase).'® It is also involved in the inhibition of inflammatory mediators (leukotrienes and
prostaglandins) and helps block histamine release by mast cells and basophils, possibly by binding to the
TRPV1 channel.’®*!* Quercetin also has demonstrated antimicrobial effects via multiple mechanisms,
including the destruction of the bacterial cell envelope, prevention of bacterial adhesion, inhibition of
bacterial nucleic acid synthesis, and inhibition of biofilm formation.*®

In vitro research has shown quercetin to enhance barrier function in human intestinal Caco-2
cells. The underlying mechanism is thought to be related to the ability of quercetin to promote the
assembly of several tight junction proteins such as claudin-1, occludin and zonula occludens-2, and the
expression of claudin-4 via the inhibition of protein kinase isoform.'% Additionally, quercetin is thought
to be highly metabolized by gut microbiota, with many active metabolites influencing gastrointestinal
and hepatic function. For example, dihydroxyphenylacetic acid, a metabolite of quercetin, has been
shown to upregulate transcription factor nuclear factor (erythroid-derived 2)-like 2 (Nrf2), preventing
acetaminophen-associated liver injury in an animal model.’”” Quercetin itself has also been shown to
protect against indomethacin-induced oxidative stress and inflammation of gastric and ileal mucosa in
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vitro, mediated via upregulation of Nrf2 and inhibition of NF-kB activation (without interfering with the
inhibition of prostaglandin synthesis by indomethacin).’® Animal models also indicate that quercetin
improves the diversity of the microbiota following antibiotic treatment, and helps to restore intestinal
barrier function, marked by greater mucosal thickness and intestinal villi length.*®

Research has shown that up to 100 umol/L luminal quercetin concentration is associated with
enhanced intestinal barrier function, which can be achieved by a daily oral intake of as little as 100 mg of
quercetin.'® Supplementation with 50, 100, or 150 mg per day of quercetin has also been found to
increase plasma quercetin concentrations by 178% (median change: 92.2 nmol/L), 359% (median
change: 171.8 nmol/L), and 570% (median change: 316.2 nmol/L) respectively.'*

Aloe Vera Gel (Aloe barbadensis)

Scientific Evidence:

Aloe vera has traditionally been used internally as a general tonic, recognized to have many
properties related to gastrointestinal health, including anti-inflammatory, antioxidant, carminative,
laxative, antiulcer, and antimicrobial actions.’ The key phytochemical compounds of aloe gel include
anthraquinones (aloin and emodin), enzymes (catalase, amylase), fatty acids (lupeol and campesterol),
polysaccharides (glucomannans) and glycoproteins.'*? Aloe resin, the solid residue obtained from the
latex, consists of mainly hydroxyanthracene derivatives.'** The aloe inner parenchyma, known as the
fillet or leaf, also contains 4 tocopherol isoforms (primarily a, but also d, b, and g), as well as mannans,
and a diverse variety of polyphenols, antioxidants, and antimicrobial compounds.**

Aloe vera has been reported to improve parameters of gastrointestinal function including colonic
bacterial activity, gastrointestinal pH, stool specific gravity, and gastrointestinal motility."*> Animal models
have shown that aloe polysaccharides improve intestinal permeability, as assessed by the
lactulose/mannitol ratio, via an upregulation of the tight junction protein zonula occludens (Z0)-1.'¢
Animal studies also suggest that glucomannan from aloe vera increases intestinal epithelial cell
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regeneration via upregulation of the Wnt/B-catenin signaling pathway.'*” Additionally, barbaloin (one of
two isomers that comprise aloin, sometimes referred to as aloin A) has been shown to prevent ulcerative
colitis in several animal models through multiple mechanisms; it was found to up-regulate the expression
of tight junction proteins and inhibit the Notch signaling pathway, thereby promoting the secretion of
Muc2, decreasing colonic permeability, and increasing mucus production.*® Barbaloin was also shown to
activate the AMPK signaling pathway, promoting intestinal barrier function and the production of
anti-inflammatory factors in a model of ulcerative colitis.**®

Several clinical trials have reported the beneficial effects of aloe vera administration. Aloe gel has
been shown to reduce histological disease activity in patients with ulcerative colitis.*****!
Supplementation with Aloe barbadensis extract (AVH200®) has demonstrated improvement in pain
severity, pain frequency and bloating in adult patients with irritable bowel syndrome (IBS).*?* Similarly,
two randomized and double-blinded trials found that an aloe inner leaf extract improved symptoms of
IBS-D specifically, with significant improvements in abdominal pain severity and frequency.'?* Analysis of
multiple randomized trials also indicates that aloe may help to improve both glycemic and lipid control,
particularly among participants with metabolic abnormalities.’?* Although the mechanisms are unclear,
aloe inner leaf gel has been shown to significantly improve the bioavailability of both vitamin C and
vitamin B,, in healthy human volunteers when given simultaneously.'®

Oral administration of aloe vera gel has also been found to reduce the growth of Candida
albicans in the spleen and kidney (animal research), with in vitro data suggesting similar efficacy to
standard anti-fungal treatments.’***?’ In vitro experiments also show that aloe possesses antimicrobial
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activity against a number of pathogens including Helicobacter pylori, Pseudomonas aeruginosa,
Streptococcus pyogenes, Staphylococcus aureus (methicillin-resistant strains), Escherichia coli, Shigella
flexneri, Enterobacter cloacae and Enterococcus bovis, and to inhibit Staphylococcus aureus
(methicillin-resistant) biofilm formation, with components of aloe blocking the initial adhesion and
proliferation of biofilms.*2812%13%0

Zinc Carnosine

Scientific Evidence:

Zinc is an essential mineral needed for multiple biological processes, including DNA and protein
synthesis, and is estimated to be needed by 10% of all human proteins, providing a structural, catalytic,
and signaling component.”! It is needed by many enzymes involved in cell repair, especially in epithelial
and epidermal cells, including epithelial cells lining the intestine.™*? L-carnosine is a dipeptide composed
of beta-alanine and L-histidine, found in skeletal and cardiac muscle as well as neurons, associated with
potent antioxidant activity and wound healing effects.’**

Zinc carnosine (ZnC) is a chelate of zinc and L-carnosine in a 1:1 complex, which has been widely
used as a mucoprotective agent and to promote ulcer healing for at least 2 decades.”**** Although zinc
and carnosine are thought to dissociate during intestinal absorption, carnosine enhances the absorption
of zinc, and may also deliver zinc to tissues in an extended-release manner, amplifying the benefit of
either component used alone.*****ZnC has demonstrated consistent benefits in the prevention and
treatment of ulcers in many animal models as well as human trials, with multiple established
mechanisms of action.” In an animal model, it has been shown to increase the expression of heat
shock proteins associated with protection from several insults to the gastric mucosa, including
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hydrochloric acid and acetylsalicylic acid, as well as acetaminophen toxicity in hepatocytes.”” 313 |n an

ethanol-induced model of gastric mucosal damage, ZnC was also shown to reduce the levels of
inflammatory cytokines, including IL-1[3, IL-6, IL-8, and TNFa, and increase the expression of antioxidant
enzymes such as superoxide dismutase and glutathione transferase.'* In vitro, ZnC has been shown to
suppress NF-KB activation in response to lipopolysaccharide (LPS), which may also underlie its ability to

protect the intestinal epithelium from injury.***

ZnC has also protected the small intestine from injury from indomethacin in animals, and in
humans receiving low-dose aspirin, ZnC was also shown to reduce the number of lesions and ulcers
compared to placebo, examined by capsule endoscopy.*>**® In a small clinical trial, a 3-fold increase in
permeability (measured by lactulose/rhamnose) was observed following treatment with indomethacin,
yet no increase was seen with the coadministration of ZnC.*** In humans, ZnC was found to increase heat
shock protein expression and improve tight junction formation and stabilization following intense
exercise, suggesting it may limit the intestinal permeability associated with extreme exertion.'*

Given the role of H.pylori in ulcer pathophysiology, a systematic review and meta-analysis was
recently conducted to evaluate the safety and efficacy of ZnC for the eradication of H. pylori. In this
analysis of 3 randomized and controlled trials, when ZnC was combined with triple therapy, it was found
to increase the eradication rate (165% per protocol) compared to triple therapy alone.'*® ZnC has also
been shown to improve the effectiveness of proton pump inhibitors in the treatment of gastric ulcer
following endoscopic submucosal dissection; when added to lansoprazole, ZnC significantly improved the
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