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ABSTRACT
For their 18th Annual Conference, the Natural Health Product Research Society of Canada is proud to
partner with the Institute for Nutrition and Functional Foods of Laval University in Quebec City to present
a rich program of presentations on the theme of “Food-derived NHPs in Health and Disease”. Indeed, food
provides humans with a plethora of natural compounds that help maintain health and mitigate disease. The
conference abstracts cover state-of-the-art processing and quality approaches, novel food-derived ingredients, industry innovations as well as regulatory updates. The functionality of food-derived NHPs is covered
through many angles including microbiota, nutrigenomics and pharmacology as well as in many disease
states involving immunity, cancer, cognitive decline and mental health. Finally, a panel of experts addresses
the role of NHPs in the practice of naturopathy.
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Monday, June 6, 2022
NHP and Functional Food Processing and Quality
Development of Sustainable Processes for the Extraction of Neuroprotective
Fractions from Microalgae
R. Gallego1, A. Valdés1, A.M. Chourio2, M.A. Saldaña2, M. Herrero1, A. Cifuentes1, Elena Ibañez Ezequiel1
Laboratory of Foodomics, Institute of Food Science Research, CIAL, CSIC, Nicolás Cabrera 9, Madrid, 28049, Spain
Faculty of Agricultural, Life and Environmental Sciences, University of Alberta, Canada

1
2

Consumers are increasingly aware of the importance of the health and nutritional benefits that foods might provide,
and this is causing a continuous and growing demand for the search of new bioactive compounds from natural
sources. Marine organisms, especially seaweeds and microalgae, are considered as an untapped reservoir for
potential functional ingredients and high added-value compounds, including polyunsaturated fatty acids, peptides,
polyphenols, phytosterols or carotenoids, among others, that are closely related to human health promotion. Our
research group has been working for many years on the development of environmentally friendly extraction processes
to obtain different high added-value compounds, mainly carotenoids, from different microalgae species. Thus, in
order to search for greener and more sustainable processes to extract these compounds, our research group relied
upon the use of generally recognized as safe (GRAS) solvents, such as water, CO2 or ethanol, in combination with
advanced compressed fluids-based techniques, which offer a recovery of bioactive compounds from natural matrices
in a cost-effective and environmentally friendly way. Integrated processes, together with biorefinery approaches have
been developed targeting the isolation of fractions with neuroprotective potential, specifically, against Alzheimer
Disease; in this sense, different neuroprotective mechanisms were evaluated to assign this effect to the carotenoidsenriched microalgae extracts. This included a battery of in vitro assays (anti-cholinesterase, anti-inflammatory and
antioxidant activities), and also the use of different cell models widely employed for AD studies.
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Innovative Biocatalytic Approaches for the Production of Functional Carbohydrates
from Abundant Starting Materials or Biomasses
Salwa Karboune1

Associate Dean of Research, Faculty of Agricultural and Environmental Sciences, McGill University, INAF, Canada

1

As consumers are becoming increasingly health-conscious, they tend to make more healthy eating decisions.
Consequently, the demand for health-promoting functional ingredients and nutraceuticals has been on the rise, as
evident with prebiotics whose global market value is expected to exceed $8.5 billion by 2024. More than ever, research
is driven towards a functional-driven platform rather than a product-driven one. In this regard, non-digestible
carbohydrates that fulfill the criteria for prebiotic classification and promote the gut health are of high interest.
However, the production of novel prebiotics, with high selectivity towards lactic acid bacteria and high colonic
persistence, is increasingly challenging. Biotechnology, particularly enzyme technology, offers powerful approaches
to achieve this goal. The attractiveness of biocatalytic approaches is justified by the use of inexpensive raw materials
and a wide selection of highly selective biocatalysts requiring mild operating conditions. Because of the complex
molecular structures of enzymes, modulating their properties for specific applications and understanding the
synergistic mechanism by which they function and the parameters that affect their thermodynamic relationships
represent major scientific challenges. The presentation will focus on the recent progress of my research program aimed
at the development of innovative biocatalytic approaches towards the production of well-defined non-digestible
oligosaccharides and polysaccharides as well as their derivatives from abundant starting materials or biomasses.

Application of Emergent High Voltage Electrical Treatments to Produce Bioactive
Molecules from Food Matrices
Sergey Mikhaylin1

Assistant Professor, Food Science Department, Université Laval, INAF, Canada

1

The modern agro-food industries face multiple challenges related to the growing population and demand of foods.
To tackle these challenges, the application of innovative eco-efficient technologies is unavoidable in order to produce
high-quality foods with a minimal impact on the environment. Moreover, the production of bioactive molecules
from foods and food by-products attracts more and more attention of the modern industries driven by the consumer demand. From this perspective, high voltage electrical treatments seem to be a very promising technology.
This non-thermal technology is based on the application of high voltages (1–60 kV) in a pulsed mode (ns to µs)
between two plane electrodes (Pulsed Electric Fields, PEF) or point-plane electrodes (Electric Arc). It allows the
induction of electroporation phenomena in the cells leading to the improvement of mass transfer and extraction of
beneficial food molecules such as polyphenols and vitamins. Moreover, the phenomena occurring during HVET
allow the modification of the structure of food molecules. For instance, this application has recently demonstrated
an enhancement of enzymatic hydrolysis of pretreated proteins releasing more bioactive peptides compared to native
and heat-pretreated proteins. All above-mentioned features make the emergent HVET technology a very promising
candidate to the integration in the modern industrial lines of bioactive molecules production.

Pressurized Fluid Processing Development for Natural Health Products and
Functional Foods
Marleny D.A. Saldaña1

Professor in Food/Bio-Engineering Processing, Department of Agricultural, Food and Nutritional Science, Faculty of Agricultural, Life and
Environmental Sciences, University of Alberta, Canada
1

There have been significant developments in research and know-how in pressurized fluid technology over the past
decades. For example, supercritical carbon dioxide (SC-CO2) extraction and fractionation of natural ingredients have
become mainstream operations in the rapidly growing natural health products and functional food industry due to
consumer demand for “natural” ingredients and products. Research in my laboratory has intensified on the use of
pressurized fluids to obtain bioactives such as phenolics, oligosaccharides, vitamins, oils rich in omega-3 fatty acid
that can be used as natural health products and functional foods. Pressurized fluids, such as subcritical water and
SC-CO2 as environmentally friendly solvents, can be used for the extraction of phenolic compounds from crops as
© 2022 The Author(s). Published by NHP Publications
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well as for enzymatic reactions involving phenolic acids. Phenolics have antioxidant activity and their consumption
have been associated with a lower incidence of cancer, heart disease, and diabetes. This presentation provides a brief
overview of the basic principles of pressurized fluid processing, its status, and prospects for further development.
Phenolic compounds have been extracted from various crops and by-products like berry pomace using pressurized
fluids in high pressure reactors at different temperatures, pressures, and times. Extracts obtained using pressurized
fluids were evaluated for their phenolic content and antioxidant activity. Results indicated that the total phenolic
content and antioxidant activity of the extract increased with extraction temperature. In addition, a phenolic acid
was reacted with triglycerides of flax oil using lipase enzyme in SC-CO2 media in a laboratory-scale supercritical
system at different temperatures, pressures and times. Results have shown that SC-CO2 is a promising solvent for the
enzymatic synthesis of phenolic lipids. Additional examples will be shown on the use of pressurized fluid systems.

Tuesday, June 7, 2022
NHPs and Microbiota
The Gut Microbiome-endocannabinoidome Axis as a Target for the Beneficial Effects
of Dietary Omega-3 Polyunsaturated Fatty Acids on Animal and Human Health
Vincenzo Di Marzo1

Full Professor and Canada Excellence Research Chair, FSAA, Université Laval, and Associated Research Director,
Institute of Biomolecular Chemistry of the National Research Council (ICB-CNR), Canada
1

Dietary omega-3 polyunsaturated fatty acids (PUFAs) have been widely described to produce beneficial effects on
health partly because of anti-inflammatory actions exerted either by these compounds per se or following their
conversion into specific metabolites. Recent evidence suggests that part of the effects of omega-3 PUFAs is due to
modification of gut microbiota composition, leading to the prevalence of bacterial taxa described to have beneficial
actions on the host because of their production of anti-inflammatory metabolites. The expanded endocannabinoid
system, or endocannabinoidome, is a complex signaling system of the host encompassing >100 long chain fatty
acid (including omega-3 PUFA)-derived mediators (mostly amides and esters) and their several receptors, which
in turn include GPCRs (like the cannabinoid receptors), TRP channels and PPARs. It has been shown by my
group and others that dietary fatty acids, and particularly omega-3 PUFAs, strongly influence the composition of
endocannabinoidome mediators, and hence the signaling output of the endocannabinoidome, in both laboratory
animals and humans. More recently we found that, in fact, part of the effects of dietary omega-3 PUFAs on the
endocannabinoidome correlate with their actions on gut microbiota composition. It seems likely that these foodderived natural health products affect the gut microbiome through direct effects on endocannabinoidome signaling.
Conversely, since commensal bacteria are also emerging as producers of endocannabinoid-like mediators capable of
activating the same host receptors as the endocannabinoidome, it is also possible that dietary omega-3 PUFAs affect
endocannabinoidome signaling via their effects on the gut microbiome. New results from studies carried out in my
laboratory to explore these possibilities will be presented at the conference.

Food-derived Prebiotics in Nutrition and Health: Hopes, Facts, and Gaps
Nathalie Delzenne1

Full Professor, Faculty of Pharmaceutical and Biomedical Sciences, UCLouvain, Belgium

1

A dysbiosis, including alterations of the gut microbial diversity, composition and function, occurs in many pathological contexts, including obesity and related cardio-metabolic disorders, intestinal diseases, cancer, or even depression
or psychiatric diseases. Innovative approaches are under development to “target” the gut microbiome in order to
manage metabolic and behavioural alterations associated with chronic diseases. Among the existing tools, prebiotics
appear as the nutrition-based approach with promising outcomes. There is a huge variety of dietary compounds
which are able to interact with the gut microbiome and are prone to improve key gut functions (endocrine, immune,
or barrier functions, nutrients absorption…). A focus on dietary fibers supplementation in existing human studies
reveals a lot of discrepancies in the outcomes, with important variability from one prebiotic compared to another,
https://doi.org/10.33211/jnhpr.28
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from one individual to another one. In view of our recent studies, taking into account multiple datasets (metabolomic
and metagenomic data, clinical biology, questionnaires) in obese or alcohol-use disorder patients, we will unravel
how the changes in microbiota composition and activity occurring upon prebiotic interventions, fit (or not) with
adequate nutrition and health. We will show that variable responses to dieting and prebiotic intervention depends on
the initial characteristics of the microbiota, but also on other “environmental” components (drug treatment, physical
activity, clinical background). Finally, we will envisage how new technologies can be proposed in order to facilitate
the dynamic evaluation of prebiotic-gut microbiota interactions.

Urolithin A Improves Muscle Strength and Impacts on Biomarkers of Cellular Health
in Humans
Davide D’Amico1, Anurag Singh1, Pénélope A. Andreux1, Andréane M. Fouassier1, William Blanco-Bose1,
Mal Evans2, Patrick Aebischer3, Johan Auwerx4, Chris Rinsch1
Amazentis SA, EPFL Innovation Park, Bâtiment C, CH-1015 Lausanne, Switzerland

1

KGK Science, 255 Queens Ave #1440, London, ON N6A 5R8, Canada

2

Ecole Polytechnique Fédérale de Lausanne, CH-1015 Lausanne, Switzerland

3

Laboratory of Integrative Systems Physiology, Ecole Polytechnique Fédérale de Lausanne, CH-1015 Lausanne, Switzerland

4

Urolithin A (UA) is a natural compound produced by the gut microbiome from dietary precursors. It was shown to
enhance mitophagy and muscle function in pre-clinical models of aging, and to be safe and enhance mitochondrial
gene expression in the skeletal muscle in humans. We now report positive results from two, randomized, placebocontrolled clinical trial in middle-aged, overweight adults (NCT03464500). The impact of UA, administered at
500 mg and 1000 mg doses for four-months, was investigated on muscle function and biomarkers of cellular health.
Both UA doses significantly improved leg muscle strength (~10%). Muscle proteomics showed UA to elevate levels
of protein involved in mitophagy and oxidative phosphorylation, markers of improved mitochondrial quality and
respiratory capacity. In the plasma, UA reduced acylcarnitines, indicating higher mitochondrial efficiency, and
markers of inflammation. These findings build on previous preclinical and clinical evidence with UA and provide
further evidence for its use as a nutritional intervention targeting mitochondria to support muscle health and
promote healthy aging.

Pulses as Prebiotics for Improving Health
Phil Chilibeck1
Professor, College of Kinesiology, University of Saskatchewan, Canada

1

Pulses are the dried edible seeds of legumes with low oil content (i.e., lentils, chickpeas, beans, split peas). Pulses
act as prebiotics: When pulses are digested, their fibre is fermented in the colon by microbiota, producing shortchain fatty acids. Short-chain fatty acids have a variety of health benefits including: Promotion of colon health
(prevention of colon cancer and inflammatory bowel disease), decreased fasting and postprandial (“after meal”)
blood glucose (sugar), increased insulin sensitivity (which is important for preventing type 2 diabetes), decreased
harmful cholesterol, and decreased inflammation. There is also some evidence pulses can be beneficial for bone
health and reduction of body weight because they help to regulate appetite, promote satiety, and promote fat
oxidation (i.e. the “burning” of fat). The presentation will summarize some of the benefits we’ve seen from pulsebased foods in our studies at the University of Saskatchewan. Unfortunately, pulse consumption in North America
is very low. The presentation will therefore also address barriers to pulse consumption, which includes lack of lack
of knowledge on how to prepare pulse-based meals. We have created a free on-line recipe book for cooking with
pulses (https://epicallyhealthy.wixsite.com/epichealth), a YouTube channel (https://www.youtube.com/channel/
UCOt5vcDgcghTws16a-fLbrQ) and Instagram page (https://www.instagram.com/epically_healthy/) to address
this barrier to pulse consumption, with all meals included in our recipe book tested for health benefits in our
clinical trials.
© 2022 The Author(s). Published by NHP Publications
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Novel Food-Derived Materials
Food-derived Proteins and Peptides as Natural Health Products
Rotimi Aluko1

Professor, Department of Food and Human Nutritional Sciences, University of Manitoba, Canada

1

Proteins consist of amino acid sequences arranged linearly to constitute the primary structure. Within this linear
arrangement are certain encrypted sequences (usually 2–20 amino acids) that remain inactive within the native protein
but can be liberated as bioactive peptides by in vitro or in vivo enzymatic hydrolysis. When whole proteins are consumed, gastrointestinal tract enzymes can liberate these peptides, but efficiency is usually low due to high specificity
of the human proteases. In contrast, in vitro digestion offers a customized approach for more efficient production of
bioactive peptides through the use of microbial and plant proteases. In this presentation, typical examples are provided
for the use of whole proteins and digested proteins as functional intervention nutrients against specific metabolic disorders. First, whole hemp seed protein was incorporated into diets of growing polycystic kidney disease (PKD) rats
and the results indicate amelioration of disease intensity that suggests preventive effects. Second, digested pea proteins
were also fed to the PKD rats, which led to significant reductions in blood pressure while a major kidney function
(urine output) was enhanced. Third, indigestible cowpea proteins were isolated and fed to hypercholesterolemic rats
with results showing attenuated blood levels of cholesterol, which suggest cholesterol-binding efficacy. Fourth, digested
hemp seed proteins were shown to reduce blood pressure and oxidative stress in spontaneously hypertensive rats and
during a human dietary intervention trial. The beneficial effects of the hemp seed protein digest were correlated with
significant changes in several blood parameters related to blood pressure and oxidative stress controls. Therefore, the
results suggest that the peptides were absorbed into blood circulation and distributed throughout the human body to
produce desirable changes that are critical for improved health. Overall, these proteins and peptides represent excellent
natural health products with the potential to prevent and treat certain chronic human diseases.

High Value Natural Polymers from the Sea: Marine By-products Turned into
Attractive Health Ingredients via Innovative Technologies
Lucie Beaulieu1

Full Professor, Food Science Department, Université Laval, Canada

1

Many concerns are associated with the use and the sustainable management of natural resources. These are driving
scientists to seek technologies to transform industrial by-products into products with high added value. Globally, the
marine-processing industry generates a considerable amount of waste every year (million tonnes). These highly perishable materials can represent up to 45% of shellfish weight, and includes discarded thorax, viscera and shells. Chitin,
chitosan (deacetylated form of chitin) and chitooligosaccharides (COS, lower molecular weight fragments) have a wide
range of applications in several fields (food, pharmaceutical, agronomic, medical industries). Despite its potential, the
production of COS from marine by-products is very recent (last decade), and there are many processing challenges
to be solved, especially compared to the chemical method—the most used. A more efficient process with fewer toxic
chemicals is preferable for sustainability purposes. To achieve these objectives, there is an effort by the scientific community to develop innovative processes. Biocatalysis, and fermentation technologies can be applied to different process
steps to generate high-quality ingredients without limiting biological or functional applications of chitin, chitosan and
COS. Membrane separation technology is important in the recovery of these concentrated molecules which generate
fractions with various potential applications. An innovative eco-friendly process for producing COS with the quality
required as beneficial properties for health can increase the positive impact of the processing of marine by-products.

Edible Insects as Alternative Sources of Biofunctional Peptides: Opportunities and
Challenges
Chibuike Udenigwe1

Full Professor and University Research Chair, School of Nutrition Sciences, Faculty of Health Sciences, University of Ottawa, Canada

1

Over the last two decades, edible insects have gained heightened attention as alternative sources of proteins and lipids for nutritional purposes. More recently, edible insect proteins are emerging as sustainable precursors of bioactive
https://doi.org/10.33211/jnhpr.28
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peptides for the formulation of nutraceutical and functional food products. Despite the prospects, edible insect
proteins are yet to be applied in peptide-based nutraceutical product development, partly because of challenges in
downstream processing.
Edible insects possess a complex matrix where different biomolecules interact to influence the bioaccessibility of
nutraceutical compounds. In our studies, we have investigated some matrix factors that influence the fractionation
and nutraceutical application of proteins from Tenebrio molitor or yellow mealworm. For example, bioinformatics
studies of mealworm proteins (n = 384), classified based on theoretical isoelectric point, biological function and
hydropathicity, revealed that structural proteins were the most promising precursors of peptide inhibitors of dipeptidyl peptidase-IV, an enzyme targeted for the management of type 2 diabetes. Given the established structure-activity
relationship for inhibitors of this enzyme, also known as gliptins, the results were attributed to the high hydropathicity of the structural proteins, especially cuticular proteins, which is associated with their biological function in
insects as external protective barriers. Based on the findings, structure-informed wet-lab processing of yellow mealworm was implemented leading to the isolation of cuticular proteins, and enzymatic processing and fractionation to
concentrate the enzyme-inhibiting peptides.
In summary, our studies have demonstrated that compartmentalization of proteins in edible insects is a critical
factor in determining the design of downstream processing for fractionation and release of nutraceutical peptides.
This work is relevant in advancing research and innovation on alternative proteins as well as structure-informed
processing of proteins for specific applications.

Modification of Pulse Starch Properties by Nanoparticulation Techniques
Thava Vasanthan1

Professor, Department of Agricultural, Food and Nutritional Science, Faculty of Agricultural, Life and Environmental Sciences, University of
Alberta, Canada
1

Starch is the major storage component of cereal and pulse grains. It exists in the form of granules and composed of
two molecules, amylose and amylopectin. Research on starch nanotechnology has demonstrated new functionalities
for novel starch applications such as Pickering emulsions and drug delivery, nano-composites, etc. Literature
reports two major approaches to starch nanoparticulation known as Top-Down (Acid hydrolysis) and Bottom-Up
(Nanoprecipitation). Currently pulse grain fractionation activities are growing across the world due to fast growing
consumer interest in plant proteins. Consequently, bulk amounts of pulse starch are generated as a by-product.
Further refining and demonstrating new high value applications to pulse starches through nano-technological
approaches would add significant value to pulse industry. The goal of the study was to understand how morphology
and thermal stability of SNP prepared from cereal and pulse starches would influence the aqueous rheology at
room and elevated temperatures. The results indicated that during heating SNP may undergo swelling and melting/
solubilization resulting in the changes observed in average hydrodynamic diameter. The starch source and SNP
concentration influenced the viscosity and viscoelastic behavior of the aqueous SNP suspension. SNP are capable
of forming extensive inter-particulate associations and thus can excel high viscosities and a more elastic behavior.
Finally, a schematic model was established to illustrate the SNP network formation at room temperature and upon
heating in order to explain how processing conditions such as heating alter the particulate nature of SNP.

Wednesday, June 8, 2022
NHP Pharmacology and Chronic Diseases
Best Practice in the Chemical Characterisation of Extracts used in Pharmacological
and Toxicological Research – The ConPhyMP – Guidelines*
Michael Heinrich1, Banaz Jalil1 for The ConPhyMP Consortium

Pharmacognosy and Phytotherapy, UCL School of Pharmacy, 29-39 Brunswick Sq., London WC1N 1AX, UK

1

Research on medicinal plants and bioactive natural products differs from studies performed with single compounds.
Therefore, there is a need for a consensus on best practice in the characterisation of extracts used in pharmacological,
© 2022 The Author(s). Published by NHP Publications
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toxicological and clinical research. The consensus statement on the Phytochemical characterisation of Medicinal
Plant extracts (ConPhyMP) was developed using a Delphi process, based on an initial stakeholder survey. This document defines what needs to be reported in order to allow for reproducibility and accurate interpretations of studies
using medicinal plant extracts. Specifically, the consensus-based statement focuses on explaining the requirements
needed for: (1) Defining the plant material/herbal substances, herbal extracts and herbal medicinal products used
in these studies, and (2) Conducting and reporting the phytochemical analysis of the plant extracts used in these
studies in a reproducible and transparent way.
In this talk I will discuss the primary outcomes of this process—guidelines on the chemical characterisation of
medicinal plant extracts, and the chemical methods recommended for defining the chemical compositions of the
plant extracts used in such studies. The checklist is primarily intended for authors in medicinal plant research as well
as peer reviewers and editors assessing such research for publication.
*submitted to Frontiers in Pharmacology, Sect. Ethnopharmacology:
M Heinrich, B Jalil, J Echeverria, Z Kulic, LJ McGaw, JM Pezzuto, O Potterat, M Abdel-Tawab, J-B Wang with the ConPhyMP Advisory Group
(n.d.) Best Practice in the chemical characterisation of extracts used in pharmacological and toxicological research—The ConPhyMP—guidelines. MS under review.

Vaccinium Berries: Superfruit Sources of Natural Health Products in the Fight
Against Cardiovascular Disease
Marva Sweeney-Nixon1

Full Professor, Department of Biology, University of Prince Edward Island, Canada

1

Heart attack and stroke are leading causes of hospitalization and death in Canada, and globally. Chronic diseases
such as diabetes and hypertension are major risk factors for these cardiovascular diseases (CVD); however they
are modifiable. A drop of 5 mmHg in systolic blood pressure can reduce CVD mortality by 8–10%. Diet represents
a substantive way to manage hypertension, in addition to traditional pharmaco-therapeutics and natural health
products. My lab has been testing the hypothesis that Vaccinium berries (blueberries & cranberries) reduce the
severity of CVD, and evaluating mechanisms of action. Feeding blueberries and cranberries to spontaneously
hypertensive-stroke prone rats lowers systolic blood pressures and reduces mortality. I will present evidence
that condensed tannins, and to a lesser extent flavonols, from Vaccinium berries work by inhibiting angiotensin
converting enzyme (ACE), based on in vitro studies. Trends in human studies suggest that blueberry feeding lowers
blood pressure and plasma glucose. Recently, I have collaborated with a team evaluating the effect of phytochemicals
on the proteome, using thermal proteomic profiling. Preliminary data with resveratrol suggests interesting cellular
protein targets of this natural product.

Food for Health, Food for Thought
Robert Verpoorte1

Professor Emeritus, Member of the Natural Products Laboratory, Leiden University, Switzerland

1

Plants are the basis of our life, they are source of our food, medicines, cosmetics, agrochemicals, clothes, building
materials and fuel. Globally, some 30 species are used as staple food, some 100 species as vegetable and some
100 species for fruits. For medicinal uses the estimations run from 40.000 to 70.000 species. The importance of plants
for mankind is obvious. Our ancestors have been very successful in finding edible plants, and eventually learned to
cultivate these on large scale. The same happened for medicinal plants, though collection in the wild yielded in most
cases sufficient material. Particularly in the Mediterranean area the medicinal plants became subject for making
extracts and eventually in the 19th century a number of pure active compounds were isolated. These compounds
form the basis of the present day pharmacotherapy, e.g. salicylic acid, morphine and atropine.
In the 20th century medicinal chemistry developed novel drugs, among others based on scaffolds from nature.
About half of all novel small molecules that have been developed as medicine are natural compounds or (semi-)synthetic analogues. Gradually research learned us that also our daily food may have some pharmacological effects, the
first examples were of course the discovery of the vitamins, compounds that are important for prevention of certain
diseases. But in more recent years also effects on e.g. blood glucose levels, high blood pressure and cholesterol levels
https://doi.org/10.33211/jnhpr.28
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were noticed. Some of these effects have been elucidated and in certain cases this led to novel medicines, like the
blood cholesterol lowering effect of phytosterols.
Obviously food industry became more and more interested in proving the health effects of food, as proper evidence may lead to higher profits on food with proven pharmacological effects. However, only very few examples have
reached the point that the evidence is such that the regulatory authorities accept the health claims. So what is the
problem? We can learn from the studies of medicinal plants that indeed sometimes single compounds can be found
that have a desired pharmacological effect. But for many medicinal plants such evidence is missing, despite extensive
research on, for example, the European medicinal plants. An explanation could be that there is more than one active
compound, and that these compounds work in synergy. A reductionist approach to find an active compound will
thus fail. Also prodrugs might be present, in that connection the GI-tract microbiome is an important area for food
research. Another complication is specificity, Alan Roses (GSK) said that “The vast majority of drugs—more than
90 per cent—only work in 30 to 50 per cent of the people”. That means activity may be observed in large clinical trials,
but to apply that approach to food is quite costly. Moreover if the active compound(s) are not known, standardized
preparations are difficult to make. If no chemical quality control is possible, one needs to standardize the activity in
a bioassay, like digitalis preparations were standardized some 70 years ago.
In fact to develop food for health we need a systems biology approach. That means to observe, in all possible ways,
the effect of complex mixtures of compounds on a biological system. In such an approach the differences between
samples are an advantage for finding markers for activity. At the same time the high variability of plants is a major
hurdle for a number of applications. For most diseases a constant level of the medicine in the body is required, e.g. in
case of cardiovascular diseases and diabetes. That means that every day the same health food should be eaten in the
same quantities, several times per day. The goal of medication, to restore the natural homeostasis with food might be
difficult to achieve. On the other hand in prevention, vitamins are a clear example of compounds that have a quite
irregular daily intake depending on the different food eaten every day. The major difference in research on food for
health, and on medicinal plants is probably that in food we are dealing with non-toxic constituents that only have a
low activity, that are metabolized in an highly active compound (e.g. salicylic acid), or synergistic effects may potentiate the activity.

Nutrigenomics
Genetics of Triglyceride Response to Omega-3 Fatty Acid Supplementation
Marie-Claude Vohl1

Professor at School of Nutrition, Université Laval, INAF, Canada

1

Genetics influence the way individuals respond to certain nutrients, and nutritional counselling based on genetic
profiles has advanced significantly in recent years. This presentation will provide a good overview of the genetic factors that influence the metabolic response to omega-3 fatty acid supplementation, inform about the training needs
of health professionals and the public interest in these precision approaches. Finally, best practices in nutrigenomics
will be discussed.

Genetic Testing for Personalized Nutrition: Ready for Prime Time?
Ahmed El-Sohemy1

Professor and Associate Chair, University of Toronto, Founder of Nutrigenomix Inc., Canada

1

There is increasing awareness among researchers, educators, healthcare professionals and consumers that the onesize-fits-all, population-based approach to nutritional guidance for health optimization is inefficient and sometimes
ineffective. Several studies have now shown that variations in certain genes can explain why some individuals respond
differently from others to the same foods, beverages and supplements they consume for health and performance.
Randomized controlled trials of genetic information on personalized nutrition also show that giving DNA-based
dietary advice can be superior to population-based recommendations for improving compliance. A number of consumer genetic testing services for health and wellness are available, but their clinical utility and validity remains controversial. With increasing consumer demand and awareness of nutrigenetic testing, there is a need for healthcare
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professionals to have sufficient knowledge to understand the science behind these tests, determine their benefits and
limitations of both the science and the testing.

3-Minute Thesis Competition
Investigation of Cannabis Edible Product In Vitro Digestion
Corrine Dobson1, Allaa Halabi1, Cory Harris1

Department of Biological Sciences, University of Ottawa, Canada

1

The rollout of legal cannabis edible products in Canada in Fall 2019 allowed widespread availability without
understanding of how to safely and reliably use these products. Many health care providers remain unsure on
how to best advise the public on the use of cannabis and as a result, overdose and unexpected outcomes from
cannabis edible use are frequent. This work aims to better characterize in vitro digestion of cannabis edible
products to answer the question of why oral cannabis products show such variability in effects. Specifically,
how cannabinoids are absorbed and how fats and oils facilitate this process. Previous work has demonstrated
that changing the carrier oil of a product will alter absorption of the hydrophobic cannabinoids, including
tetrahydrocannabinol (THC). This work hypothesizes that changing the composition of oils in edible products
will impact cannabinoid absorption in the small intestine prior to their delivery to the liver for metabolism and
distribution, determining the intensity of effects. The methodology models these processes via optimization
of in vitro digestion methods in novel application to cannabis edible products followed by clean-up and recovery methods, for both THC in coconut oil and a brownie product. High performance liquid chromatography
(HPLC) analysis was used to determine cannabinoid content of samples from different points in the digestion
process. These digestion studies determined that accessible THC content in both the oil and brownies post
digestion is an amount sufficient to model absorption at the small intestine. Future work can proceed to model
this absorption using Caco-2 cells. This work aims to clarify the behaviour of oral cannabis products and can
be applied towards quality control of cannabis edible products and better informing health care practitioners
and the general public on safer cannabis product use.

Dietary Selenium Variation Impact the Intestinal Gut-microbiota and the
Endocannabinoid System
Fredy Alexander Guevara Agudelo1, Nadine Leblanc1, Isabelle Bourdeau-Julien1, Sébastien Lacroix1,
Cyril Martin1, Nicolas Flamand1, Alain Veilleux1, Vincenzo Di Marzo1, Frédéric Raymond1
Department of Human Nutrition, Université Laval, Canada

1

Gut microbiota imbalance and hyperactivity of the endocannabinoid system (eCB) have been associated with
the development of obesity. Diet composition plays an important role in reshaping the structure and function of
microbial populations and based on its content, could influence the bioavailability of micronutrients for the synthesis
of precursors of eCB. Selenium (Se) is a trace element with health benefits. Variations in Se concentrations can alter
bacterial metabolic patterns, which may result in indirect interactions between bacteria and host mediated by gutderived metabolites. In addition, Se plays an important role in the regulation of selenium-dependent glutathione
peroxidases (GPx), which is family of enzymes with antioxidative and anti-inflammatory activity. GPx expression
is an indicator of the level of oxidative stress. To understand how Se variations affect the eCBome, gut microbiota,
the immune and the antioxidant responses in the intestinal microenvironment we quantified the levels of eCBome
mediators in plasma, ileum and cecum by liquid chromatography-tandem mass spectrometry (LC-MS/MS). In
addition, we used a 16S rRNA gene metataxonomic approach to examine the composition of the gut microbiota
of the ileum and caecum of mice maintained for 28 days on Se-depleted and/or Se-enriched diets combined with
high- and low-fat diets and we also measured gene expression of Il-10, Tgfβ-1, Il1β and Tnfα in combination with 3
glutathione peroxidases (GPXs) genes, Gpx-1, Gpx-2 and Gpx-4 expressed in the ileum and cecum. In general, Highfat diet-induced weight gain, in a sex-dependent manner. Selenium enrichments were associated with increased
circulating plasma levels of 2-docosapentaenoyl (n-3)-glycerol (2-DPG), and 2-docosahexaenooyl-glycerol (2-DHG),
two mediators with potentially beneficial actions on metabolism and inflammation. Concomitantly, changes in gut
microbiota were observed in Se-enriched diets following a high-fat diet, including a modification in the relative
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abundance of Lactobacillaceae and Erysipelotrichaceae. Mediators of the eCBome also responded to the diets. With
respect to the intestinal immune response, increased expression levels of the anti-inflammatory cytokine Il-10 were
observed in the presence of a Se-enriched diet in the ileum, whereas increased GPX-4 activity was evident at depleted
concentrations. This study highlights the potential impact of dietary Se variations on both the gut microbiota and
the host.

Extracts of Piper Longum and Camellia Sinensis Significantly Enhance
Chemotherapy-induced Apoptosis in Glioblastoma and Neuroblastoma
Darcy Wear1, Michael Okoko1, Caleb Vegh1, Ibrahim Alsalkhadi1, Victoria Iannetta1, Anumita Jain1,
Karolina Konior1, Siyaram Pandey1
Department of Chemistry and Biochemistry, University of Windsor, Canada

1

Neuroblastoma is the most prevalent cancer observed in infants with 5-year survival rates of only 50% in high-risk patients.
On the other hand, Glioblastoma typically occurs in adults and is the most common brain tumour with an extremely poor
5-year survival rate of under 10%. Current treatments are ineffective for a plethora of reasons including operating difficulties due to tumour location, inherent resistance to standard chemotherapy and radiation therapies, and the brains inability
to effectively repair itself following malignant cell migration into brain tissues. Furthermore, many of these treatments,
including chemotherapies temozolomide and cisplatin, are non-specific agents which result in severe adverse side-effects
leading to poor quality of life and impacting overall growth and development in children. Many alternative therapeutic options have been explored with Natural Health Products (NHPs) emerging as a promising complementary treatment alongside standard treatment regimens due to their being safe for consumption. Specifically, whole extracts of Piper
longum (long pepper) and Camellia sinensis (green tea) have demonstrated targeted anti-cancer activity in both neuroblastoma and glioblastoma. In-vitro, we have shown the ability of Long Pepper Extract (LPE) to selectively induce apoptosis through the generation of reactive oxygen species in these cancers without influencing apoptotic or oxidative stress
levels in normal healthy cells. In fact, LPE demonstrated protective effects in these healthy cells through the stabilization
of mitochondria. Our green tea extract provided by Synthite Industries, henceforth known as Synthite Tea Extract (STE),
exhibits significant anti-cancer activity at low doses of just 0.05 mg/mL. Mechanistically, STE diminishes cancer cell mitochondrial membrane potential resulting in eventual apoptosis. Crucially, both LPE and STE significantly enhanced cisplatin and temozolomide-induced apoptosis, with the STE-temozolomide combination achieving similar levels of apoptosis
at 1/15th the dose of temozolomide alone. As a result, these NHPs could be taken alongside standard chemotherapeutic
regimens safely while allowing for reduced dosage of chemotherapy, thereby easing many of the adverse side-effects.

White Tea and Rosemary Extracts Selectively Induce Cell Death and Enhance the
Efficacy of Common Chemotherapeutics in Triple-negative Breast Cancer
Abby Raad1, Chris Raad1, Darcy Wear1, Lauren Miles1, Siyaram Pandey1
Department of Chemistry and Biochemistry, University of Windsor, Canada

1

While chemotherapeutics revolutionized the way we treat cancer, their nonselective mechanisms of action lead to
adverse side effects. Damaging both cancerous and healthy cells, the toxicity of these therapies renders them illsuited for long-term use. Seeing as the majority of current chemotherapeutics are derived from natural sources,
Natural Health Products (NHPs) may prove to be alternatives that selectively target the oxidative and metabolic
vulnerabilities in cancer cells. Camellia sinensis, commonly known as White Tea (WT), is a natural extract whose
medicinal properties have been extensively studied. However, its anti-cancer activity and mechanism of action are
not yet clear. Using Synthite Tea Extract (STE), a WT extract formulated and provided by Synthite Industries, we
examined STE’s ability to kill MDA-MB 231 triple-negative breast cancer cells. We further investigated this extract’s
anticancer activity in immunocompromised mice. We have demonstrated that STE selectively induces apoptosis
with dose and time dependency in-vitro. Moreover, administering the extract in conjunction with cisplatin and paclitaxel sensitizes cancer cells to attain enhanced cell death in-vitro. Our findings suggest that STE targets cancerous
mitochondria, thereby selectively inducing apoptosis. With respect to tumour weight and volume, this extract has
proven to shrink tumours in immunosuppressed mice. In short, White Tea Extract is a well-tolerated and powerful
anti-cancer treatment, making it a promising candidate for providing breast cancer patients with long-term care.
© 2022 The Author(s). Published by NHP Publications
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Anti-cancer Activity of Green Tea Extract (GTE) in Multiple Human Melanoma Cell Lines
Karthik Baskaran1

Department of Biological Sciences, University of Windsor, Canada

1

Melanoma, the cancer of melanocytes, is one of the most common forms of skin cancer around the world.
Chemotherapy, surgery, and radiation therapy are some of the most common treatments for melanoma. However,
these therapies are less effective in late-stage melanoma patients. In addition, these nonselective treatments are often
toxic to normal human cells. Numerous studies have shown the potential of natural health compounds to be used
as anti-cancer therapeutics. The ability of Green Tea Extract (GTE), an extract from the plant Camellia Sinensis,
has been shown to reduce the progression of bladder cancer. However, the anti-cancer activity of GTE has not been
studied in melanoma so far. In this study, the apoptotic ability of GTE alone and in combination with standard chemotherapeutics in multiple human melanoma cell lines was evaluated. Then, the mechanisms behind the apoptosis
of GTE was investigated. The results showed that GTE induced apoptosis in multiple human melanoma cell lines in
a dose and time dependent manner. Furthermore, GTE induced apoptosis in multiple human melanoma cell lines
through mitochondrial destabilization. The results show the potential of GTE to be used as an anti-cancer therapeutic alone and in combination with standard chemotherapeutics. Further studies should investigate the cellular
mechanisms behind the anti-cancer activity of GTE and observe the efficacy of GTE in-vivo mice models.

Characterizing the Anti-cancer Efficacy of Rosemary Extract on Human Melanoma Cells
Mansi Arora1, Joshua Mathews1, Siyaram Pandey1
Department of Biological Sciences, University of Windsor, Canada

1

Melanoma is the deadliest form of skin cancer and the 19th most commonly occurring cancer in men and women.
Current therapies for treating melanoma include surgery, radiotherapy, chemotherapy, and immunotherapy.
Surgeries are primarily helpful at early stages and invasive, while the other treatment options are often accompanied by many side effects due to their toxicity to healthy tissues. Hence, there is a need for the development of more
efficacious and less toxic treatments. Historically, several Natural Health Products have been used as non-toxic and
medicinal herbs for multiple illnesses, so they are good candidates for anti-cancer agents. In particular, studies
have shown that Rosemary Extract (RE), derived from Salvia rosmarinus, has demonstrated anti-cancer properties
on many cancer types. However, the level and mechanisms of apoptosis have not yet been elucidated in both the
A375 and G361 human melanoma cell lines. As well, supplemental trials, which assess efficacy and toxicity of RE in
combination with chemotherapeutics have not been done for melanoma. Hence, we have characterized the in-vitro
RE efficacy in the A375 and G361 cell lines alone and in combination with standard chemotherapeutics used for
treatment. The results indicate that RE induces apoptosis at relatively low dosages alone and in a dose-dependent
manner. Furthermore, when RE is used in combination with current treatments, there is no negative interaction and
instead, an enhancement of anti-cancer activity. Thus, RE alone and in combination with chemotherapeutics may be
an effective potential treatment for this deadly illness affecting thousands of people around the world.

Monday, June 13, 2022
Panel—Regulatory Affairs
NNHPD Update: Regulatory Modernization Initiatives (Clinical Trials,
Self-Care Framework)
Nathalie Page1, Helene Lowell1, Eva McGrath1, Brian Parker1
Natural and Non-prescription Health Products Directorate, Canada

Health Canada’s Natural and Non-Prescription Health Products Directorate and the Pharmaceutical Drugs
Directorate will be presenting on key regulatory modernization initiatives. In particular, this presentation will serve
to introduce an ambitious vision for the modernization of Canada's clinical trials regulatory framework that will better serve the needs of Canadian stakeholders while continuing to protect the safety of trial participants in a modern
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healthcare ecosystem. The presentation will also provide updates on the implementation of the Self-Care Framework
as well as work underway to develop a potential regulatory pathway for health products containing cannabis that
would not require practitioner oversight.
A shared understanding between the regulator and the research community of key regulatory modernization
projects underway will support and enable increased opportunities for collaboration between Health Canada and
the Natural Health Product Research Society of Canada.

Developing a Regulatory Framework to Enable Clinical Trials on Non-compliant
Foods for a Special Dietary Purpose
Robin Marles1

Senior Scientific Advisor, Bureau of Nutritional Sciences, Food Directorate, Health Canada, Canada

1

A Food for a Special Dietary Purpose (FSDP) is a food that has been specially processed or formulated to meet the
particular needs of people with health conditions such as inborn errors of metabolism (e.g., PKU), or to be the primary
source of nutrition (e.g., infant formula (IF), human milk fortifier (HMF), or formulated liquid diet products). FSDP is
a new food category added to the Food and Drugs Act in May 2020. All foods must be compliant with the regulations
to be sold in Canada, and under the law, “sale” includes distribution to participants in a clinical trial. FSDP are noncompliant if they have a specialized nutrient composition not permitted by the Food and Drug Regulations or lack
marketing authorization. Unlike health products, no regulatory framework exists to authorize clinical trials with
non-compliant FSDP to assess safety and nutritional adequacy. This acts as a barrier to research and development
in Canada of innovative FSDP, early access for Canadians needing FSDP, and generation of evidence in Canada
to support marketing authorizations, e.g., for IF and HMF. With input from a targeted stakeholder consultation
conducted April–June 2021, we are developing new regulations to enable clinical trials on non-compliant FSDP, as
part of the Health Canada initiative to modernize the regulations for the conduct of clinical trials across product lines.

Supplemented Foods Update
Jennifer Barber1

Section Head, Nutrition Premarket Assessment Division, Bureau of Nutritional Sciences, Food Directorate, Health Canada, Canada

1

A supplemented food is a prepackaged food with added vitamins, minerals, amino acids and/or other ingredients
(e.g. herbal ingredients). Under the Food and Drug Regulations, there is a prohibition against adding vitamins,
minerals, amino acids or other ingredients to foods unless specifically authorized. To permit their sale, supplemented foods have been authorized through temporary marketing authorizations (TMA). Under the TMA, Health
Canada has set maximum levels of addition for vitamins and minerals as well as completed safety assessments for the
addition of herbal/bioactive ingredients to these products. Regulations amending the Food and Drug Regulations
(Supplemented Foods) were pre-published in Canada Gazette, Part I, on June 26, 2021. Health Canada is aiming to
publish final regulations spring 2022.

Drugs, Foods, Dietary Supplements in the U.S.
Joseph Betz1

Director of the Office of Dietary Supplements (ODS), National Institutes of Health, United States

1

The Federal Food, Drug, and Cosmetic Act (FDCA) is a set of laws that give authority to the Food and Drug
Administration (FDA) to oversee food, drugs, medical devices, and cosmetics. The FDCA was amended over the
years, with the most relevant amendments being the Nutrition Labeling and Education Act (NLEA) and the Dietary
Supplement Health and Education Act (DSHEA).
The NLEA mandated nutrition labeling and permits health claims for foods. Because product regulation is based on
‘intended use’, disease related claims for foods prior to NLEA caused those foods to be adulterated drugs. There is no
“functional food” category in the U.S. because health claims are permitted for food. There are two types of health claim,
qualified and unqualified. Unqualified claims must meet the standard of significant scientific agreement (SSA) and
undergo pre-market scrutiny. Qualified claims are those that don’t meet the SSA standard, but for which there is evidence of benefit. These claims must include ‘qualifying’ statements that provide a balanced summary of the evidence.
© 2022 The Author(s). Published by NHP Publications
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The DSHEA defined dietary supplements (DS) as “...any product (other than tobacco) that contains a vitamin,
mineral, herb, or other botanical or amino acid and is intended as a supplement to the diet.” Supplements are regulated as foods and are safe by definition. Like NLEA, DSHEA mandates product labeling and permits certain
health-related claims. Claims similar to those for foods are permitted but must be related to nutrient content. The
most common DS claims are “statements of nutritional support” or structure/function claims. The DS manufacturer
must have substantiation that statements are truthful but need not submit this information to FDA.
In addition to more detailed information about the U.S. regulatory paradigm, this talk will provide case studies to
illustrate the application of the regulations in the real world.

NHPs in Immunity and COVID-19
Micronutrients, Immunity and COVID-19
Philip Calder1

Professor of Nutritional Immunology, University of Southampton, United Kingdom

1

The immune system provides host defence against pathogenic organisms. It comprises a range of cell types with
specialised functions which interact in a coordinated and integrated manner. The key roles of the immune system
are the identification of pathogens, their elimination and the generation of immunologic memory. Micronutrients
are vital for supporting immune cell metabolism, for regulation of molecular and cellular responses, and for protection against the oxidative and inflammatory stress the immune response causes. Vitamins A, B6, B9 (folate),
B12, C, D, E and the trace elements zinc, selenium, iron and copper (and others) have all been demonstrated to
support the immune system to function. Some micronutrients have specific antimicrobial or antiviral activities.
These include vitamin D, zinc and selenium. Low intakes and status of many micronutrients impair the immune
response and make people more susceptible to infections (including viral). Supplementation trials, often using
higher intakes than can be achieved from the diet, have shown that several micronutrients can enhance immune
responses and in some cases this is associated with decreased risk of infections, including respiratory infections.
The coronavirus pandemic stimulated interest in vitamins C and D and zinc and selenium and antiviral immunity.
A number of association studies have been published linking low intakes or low status of these nutrients to risk of
coronavirus infection and to severity of COVID-19. Many meta-analyses support these associations which do not
confirm cause-and-effect. Some intervention trials investigating the possible role of these micronutrients, either
alone or in combination, in reducing risk of infection with coronavirus or in treating those already affected have
been published. Findings are inconsistent. Nevertheless, it would seem prudent to ensure adequate micronutrient
status as a strategy to help support the immune system should individuals be exposed to infectious organisms.

Molecular Interactions of Tannic Acid with Proteins Associated with SARS-CoV-2
Infectivity
Roger Gaudreault1, Mohamed Haddad1, Gabriel Sasseville1, Phuong Trang Nguyen1, Hannah Wiebe1,
Theo G.M. Van De Ven1, Steve Bourgault1, Normand Mousseau1, Charles Ramassamy1
Invited Researcher, Université de Montréal and CGCC, Canada

1

The overall impact of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is unprecedented. Some
polyphenols that could prevent the entry and/or replication of the coronavirus remains an interesting approach
to fight the coronavirus disease (COVID-19). We previously showed that the phenolic compounds 1,3,6-tri-Ogalloyl-β-D-glucose (TGG) and corilagin inhibited the interaction between the SARS-CoV-2 spike protein receptor
binding domain (RBD) and angiotensin-converting enzyme 2 (ACE2), the SARS-CoV-2 target receptor on the cell
membrane. Interestingly, experimental and theoretical data showed that these phenolic ligands interact preferentially
with RBD, whereas weak binding was observed with ACE2, consequently, avoiding physiological side-effects
induced by the inhibition of ACE2. Also, TGG strongly bonded at relevant sites to the following mutants (RBD/
N501Y and RBD/E484K-N501Y). From these observations, we assessed the effects of those ligands and others on
two critical targets involved in SARS-CoV-2 cell entry and replication: transmembrane protease serine 2 (TMPRSS2)
and 3-chymotrypsin like protease (3CLpro), respectively. Since the naturally occurring tannic acid (TA), TGG, and
https://doi.org/10.33211/jnhpr.28

15 of 26

© 2022 The Author(s). Published by NHP Publications

Haddad et al. | Journal of Natural Health Product Research, 2022, Vol. 4, Iss. 1, pp. 1–26.

corilagin share physicochemical and structural properties, the binding of TA to these targets was investigated. In
this study, a combination of experimental methods (biochemical inhibition assays, surface plasmon resonance, and
quartz crystal microbalance with dissipation monitoring) confirms the potential role of TA in the prevention of SARSCoV-2 infectivity through the inhibition of extracellular RBD/ACE2 interactions and TMPRSS2 and 3CLpro activity.
Furthermore, molecular dynamics and molecular mechanics Poisson–Boltzmann surface area (MMPBSA) free energy
calculation showed that TA binds to RBD, TMPRSS2, and 3CLpro with higher affinities than TGG and corilagin. Taken
together, our results demonstrate that TA is a propitious candidate to prevent and inhibit SARS-CoV-2 infectivity.
Supports: This work is supported, in part, by an Alliance-COVID-19 grant from the Natural Sciences and Engineering
Research Council of Canada (NSERC). CR acknowledges INAF (Université Laval) and the FQRNT for partial support; NM also acknowledges partial support from a NSERC Discovery Grant. We are grateful to Calcul Québec/
Compute Canada for the generous allocation of computational resources.

Tuesday, June 14, 2022
NHPs and Cancer
Benefiting from Natural Health Products During Cancer Care
Mary Hardy1

UCLA Center for Integrative Oncology, California, USA

1

The use of natural health products during cancer care can be controversial due to concern for risk of harm or interference with cancer treatment. Where evidence of benefit does exist, it is undervalued in risk-benefit assessments. Likewise
the risk of harm is rarely demonstrated directly and may be misunderstood. To illustrate these principles, key papers
demonstrating benefit and those showing safety will be discussed. Strategies to gage the risk of herb-drug interactions
and the quality of natural health products will be shared. Thus, with an appropriate process to identify benefit, reduce
potential risk and determine high quality supplement, safe and helpful use during cancer care is possible.

An Integrative Oncology Framework for Discussions Regarding Nutrition and
Supplements
Gabriel Lopez1

Integrative Medicine Center, Department of Palliative, Rehabilitation, & Integrative Medicine, University of Texas MD Anderson Cancer Center,
United States
1

Integrative Oncology offers patients, families and their caregivers an evidence informed approach to support their
health during the cancer journey. Thoughtful consideration is given to developing a personalized integrative care plan
for patients based on their self-reported needs, goals and symptoms. Patient Reported Outcomes are a routine part of
our assessments to help guide integrative care plan development with the goal of addressing patient needs in the areas
of nutrition/supplements, exercise/physical activity, anxiety/stress/mood, sleep quality, and symptom control (fatigue,
hot flashes, xerostomia, peripheral neuropathy, etc.). Discussions surrounding areas of natural products, herbals and
vitamins / minerals include addressing anticipated or existing deficiencies and issues of safety including possible drugherb interactions, direct organ toxicity, and/or interference with treatment efficacy. A framework for engaging patients
in herb-supplement discussions will be provided with support from the literature and clinical practice guidelines.

Cancer-management Efficacies of Dietary Flavonoids and Their Derivatives
Vasantha Rupasinghe1

Professor, Department of Plant, Food, and Environmental Sciences, Faculty of Agriculture, Dalhousie University, Nova Scotia, Canada

1

Globally, the emergence of various cancers is a predominant challenge to human health, society, and the economy.
Designing cancer preventive and treatment approaches using food bioactives is an emerging interest. Dietary
flavonoids are ubiquitous bioactives in fruits, vegetables, teas, and herbs. In this presentation, an example of berry
flavonoids in the prevention of carcinogens-induced tumorgenesis as well as acylated-flavonoid as a potential
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treatment of triple-negative breast cancer will be discussed. We have demonstrated for the first time that anthocyaninrich haskap (Lonicera caerulea) berry flavonoids could reduce carcinogen-induced DNA damage in cultured lung
epithelial cells and carcinogen-induced lung tumorigenesis in A/Jcr mice. Pre-treatment of cultured human lung
epithelial BEAS-2B cells with the haskap berry flavonoids significantly reduced carcinogen-induced DNA damage,
DNA fragmentation, and intracellular reactive oxygen species and upregulated the ATM-dependent DNA damage
repair cascade compared to non-treated BEAS-2B cells. Dietary supplementation of flavonoid-rich haskap berry
powder (262 mg C3G/kg body weight/day) for 22 weeks significantly reduced the tobacco-specific nitrosamine,
NNK-induced lung tumor multiplicity, and tumor area. Immunohistochemical analysis showed reduced expression
of proliferative cell nuclear antigen (PCNA) and Ki67 in lung tissues. Haskap berry can be incorporated into
functional foods and natural health products. To enhance the bioavailability and efficacy of flavonoids, we have
synthesized flavonoid derivatives through acylation. In the second part of the presentation, the enhanced efficacy of
one such novel derivative, phloridizin docosahexaenoate (PZ-DHA), will be presented. PZ-DHA showed selective
cytotoxicity toward human mammary carcinoma cells, including triple-negative breast cancer. Moreover, in vivo
tumor suppressor effect of PZ-DHA was observed when MDA-MB-231 cells xenografted non-obese diabetic severe
combined immune-deficient (NOD-SCID) mice were subjected to intratumoral injections of PZ-DHA. Anticancer
efficacy observed in cell cultures and mice suggests PZ-DHA as a potential treatment for breast cancer.

Anti-cancer Natural Extracts, Scientific Validation, Mechanism of Action, and
Interaction with Standard Chemotherapeutic Drugs: Challenges in the Development
as a Mainstream Cancer Therapy
Sirayam Pandey1

Professor of Biochemistry, University of Windsor, Canada

1

Plant-derived natural extracts have been a source of many anti-cancer compounds including some of the most common anti-cancer drugs like Taxol and vincristine. Unfortunately, purified or synthetic compounds used as a chemotherapy are not very selective to cancer cells and have limited success and severe side effects. Natural extracts that
contain numerous compounds which can target multiple vulnerabilities of cancer cells and are safe to be administered over a long period as a nutraceutical supplement could be very effective cancer therapies. We have previously
demonstrated very potent anti-cancer activity of different plant extracts including dandelion root, lemongrass, long
pepper, white tea and rosemary extracts in different human cancer cells. Dandelion root extract is also approved for
phase I/II clinical trial in Canada. The total plant could also be taken as supplements along with standard cancer
treatments. Many oncologists strongly oppose taking any natural extracts as they could hamper the treatment of
cancer patients. Therefore, it is critical to investigate drug-natural extract interactions. Our hypothesis is that natural
extracts would sensitize cancer cells to standard treatments as well as reduce toxicity related to these treatments for
healthy tissues. We have demonstrated that many of the anti-cancer natural extracts display positive interaction with
different chemo regimens in vitro and in vivo. There is a great potential for anti-cancer NHPs to become mainstream
cancer therapy, however we need to address several challenges including IP issues and funding for clinical trials.

Wednesday, June 15, 2022
NHPs in Cognitive and Mental Health
New Perspectives on Randomized Controlled Trials with Omega-3 Fatty Acid
Supplements and Cognition: A Systematic Review
Bijou Andriambelo1, Kaitlin Roke2, Hassiba Chebbihi1, Michael Stiffel1, Mélanie Plourde1

Faculté de médecine et des sciences de la santé, Université de Sherbrooke, Centre de Recherche sur le Vieillissement, CIUSSS de l’Estrie-CHUS,
Sherbrooke, QC, Canada
2
GOED – Global Organization of EPA and DHA Omega-3, Salt Lake City, Utah, United States
1

Recent strong evidence links blood docosahexaenoic acid (DHA), an omega-3 (OM3) fatty acid in fish, with better
cognitive scores and lower risk of Alzheimer’s disease or dementia. Although this link seems to be strong and
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consistent in prospective studies, there is a disconnect and skepticism about this link, especially in randomized
controlled trial with OM3 supplementation and cognition. Here, we performed a systematic review on OM3 FA
supplementation and cognition, and studies were separated into four different categories: (1) healthy middle-age
adults, (2) non-cognitively impaired old adults, (3) adults with mild cognitive impairments and (4) adults with
dementia or other cognitive impairments. Overall, we found that the doses range from 20 mg/d to 4.1 g/d therefore
making it difficult to compare studies between each other. Moreover, there is no consistent OM3 formulation used
such that the supplements are not the same. Supplementation duration is generally shorter in non-cognitively
impaired participants while it is longer in MCI and people with dementia or other cognitive changes. The outcome
cognition is evaluated without a consistent battery and some authors derived sub-scores from cognitive test that
have not been validated. Overall, the lack of consistency in randomized controlled trial with OM3 supplementation
for cognition is probably emerging from poor research design and rationale of the clinical trials and at the utmost,
inappropriate cognitive tests used for the populations recruited in the trial. Some thoughts and ideas will be shared
about these caveats limiting the field to progress.

The Potential Cognitive Health Impact of Berries
Barbara Shukitt-Hale1

Research Psychologist, USDA, ARS, Jean Mayer USDA Human Nutrition Research Center on Aging, United States

1

Research has demonstrated, in both human and animals, that cognition decreases with age. These deficits are manifested
as reduced processing speed and executive function, and impairments in memory and spatial learning. The cause of
these functional declines is not entirely understood, but may be related to long term increases in, and susceptibility
to, oxidative stress and inflammation. Therefore, foods containing polyphenolics, such as berry fruit, which are high
in antioxidant and anti-inflammatory activity, could slow onset and progression of age-related cognitive and neuronal
deficits. Previously, we have shown that whole foods (e.g., berries) were able to reverse several parameters of brain aging,
as well as age-related motor and cognitive deficits, when fed to rats from 19–21 months of age. In recent randomized,
double-blind, placebo-controlled clinical trials conducted by our laboratory, 1–2 cups/day for 90 days of dietary
blueberry or strawberry were able to improve some aspects of cognitive performance among healthy older adults (ages
60–75). Specifically, participants in the blueberry group showed enhanced executive function, while participants in the
strawberry group showed enhanced learning and memory. There was a relationship between cognitive performance
and inflammation, as serum collected from blueberry- or strawberry-supplemented older adults reduced LPS-induced
inflammatory-stress-mediated signals (e.g., nitric oxide) in stressed HAPI microglia in vitro, relative to serum from
placebo controls. Therefore, dietary interventions with polyphenol-rich berry fruit may be one strategy to forestall or
even reverse age-related neuronal deficits, perhaps via decreases in inflammation, to help preserve cognitive function.

Psychedelics Rediscovered: New Uses for Ancient Medicines
Dennis McKenna1

Principal Founder & President at McKenna Academy of Natural Philosophy, Canada

1

Psychedelics have long been marginalized in clinical medicine, even though they have been used for thousands of
years in the healing practices of many indigenous cultures. In recent years their therapeutic potential has been recognized and there is a kind of psychedelic Renaissance underway. This lecture will provide an overview of some of
the more well known psychedelics from several perspectives: Their origins and uses in indigenous traditions, their
chemistry and pharmacology, and their emerging potential for specific therapeutic applications in the context of
conventional or mainstream medicine.

Evaluating the Efficacy of Ashwagandha and Ubisol-Q10 as Treatment for
Mechanisms Implicated in Parkinson's Disease
Gabrielle Walach1, Caleb Vegh1, Mansi Patel1, Siyaram Pandey1
Caleb Vegh, Mansi Patel, Siyaram Pandey

1

Parkinson’s Disease (PD) is one of the most common neurodegenerative disorders, and its prevalence increases
with age. PD can be characterized by a loss of dopaminergic neurons in the substantia nigra, and in some cases an
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accumulation in Lewy bodies known as synuclein aggregates. Today, L-DOPA administration is one of the most
common treatment methods used to alleviate associated symptoms. However, permanent motor function issues
may result from long-term use. Natural health products (NHPs) have been found to possess neuroprotective properties that could potentially target the mechanisms implicated in PD. The use of NHPs as treatment may alleviate
symptoms and prevent the progression of the disease while avoiding negative side effects associated with traditional
treatments. Positive improvements in patients with PD have been seen through the use of the NHPs Ubisol-Q10
(a water-soluble formulation of Coenzyme Q10), and Ashwagandha root extract. The multi-faceted nature of PD
requires a holistic treatment approach, and thus a combinatorial treatment would likely be most effective.
The purpose of this study is to test the hypothesis that the use of Ashwagandha and Ubisol-Q10 will prevent the
progression of PD by decreasing oxidative stress and inflammation while stabilizing mitochondrial function and the
induction of autophagy mechanisms. Using a rat model, paraquat injections were administered to induce PD. Brain
tissues were preserved and sectioned from 5 different treatment groups. Examination through immunofluorescent
staining and microscopic imaging was used to evaluate the degree of oxidative stress, autophagy, inflammation,
and activation of neurotrophic growth factors (NGF). The results demonstrate that Ubisol-Q10 and water-soluble
Ashwagandha exhibit neuroprotective activity via the previously mentioned mechanisms. This study provides insight
into the potential efficacy of Ubisol-Q10 and water-soluble Ashwagandha as a treatment for Parkinson’s Disease.

Panel—NHPs in Naturopathic Medicine
Challenges and Opportunities for Naturopathy in NHP Clinical Research
Ryan Bradley1

Senior Investigator, Director of Research and Associate Professor, National University of Natural Medicine (NUNM), United States

1

Naturopathic medicine provides a model of the routine use of clinical nutrition and natural health products (NHPs)
in specialty and primary care. The training of naturopathic practitioners, including in-depth education on micronutrient, food-based bioactive compounds, herbal medicine pharmacognosy and modern pharmacology, combined
with clinical education, make them well-equipped to lead controlled and pragmatic clinical research on NHPs. Yet,
there are numerous challenges to doing so, including expectations of industry and disconnects between the goals
of industry and the current regulatory environment. On one hand, current regulations related to clinical research
on NHPs are in place to ensure high-quality research is conducted while protecting the public from unsupported
claims. In contrast, the regulations discourage clinical research on NHPs due to expectations few manufacturers
can meet, unfortunately resulting in too few products being formally evaluated in structured research for safety
and/or evidence of efficacy. Although few adverse reactions from NHPs are reported annually, this climate may
ultimately compromise both the therapeutic potential of NHPs and the public health. This presentation will provide
some perspectives on the current regulatory environment based on the experience of the Director of Research of
the National University of Natural Medicine. The current regulatory requirements for clinical NHP research will be
briefly discussed and several specific examples will highlight current opportunities and challenges.

Naturopathic Care and NHPs
Iva Lloyd1

Part-time professor, Canadian College of Naturopathic Medecine, Canada

1

Naturopathic practice is complex and multi-modal incorporating core naturopathic therapies, modalities and practices including applied nutrition, clinical nutrition, herbal medicine, lifestyle modification, mind-body medicine
counselling, naturopathic physical medicine, hydrotherapy, and other therapies based on jurisdictional regulations
and naturopathic education. It is common for naturopathic doctors (NDs) to perform or prescribe four or more
different naturopathic therapeutic modalities or practices during a naturopathic visit with NHPs such as clinical
nutrition and herbal medicine being amongst the most common therapies prescribed.
This seminar will highlight the leadership role that NDs have with respect to the therapeutic use of NHPs in
healthcare and it will explain how NDs are well positioned to address drug-herb and drug-nutrient interactions.
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Implementation of the Natural Health Product Regulations
Shawn O'Reilly1

Executive Director and Director of Government Relations for the Canadian Association of Naturopathic Doctors (CAND), Canada

1

Implementation of the Natural Health Product Regulations heralded a significant change in how natural products
accessed the Canadian marketplace. This presentation will provide some background on the regulations, the involvement of Naturopathic Doctors, address questions on the impact of the regulations on the naturopathic profession,
and, the path forward under the Self—Care Framework.

NHPs in Naturopathic Medicine: Industry Perspectives on Supplement Quality and
Education
Christopher Knee1

Naturopathic Doctor and Clinical Researcher, Fullscripts Integrative Medical Advisory Team, Canada

1

The natural health product (NHP) and dietary supplement industries face known challenges with ingredient
quality and safety. Across various media outlets, headlines around counterfeit supplements, adulterants, supply chain
issues, and environmental impact continue to sour the potentially high positive impact that appropriate, evidencebased, and safe supplement use may have on health outcomes.
As a growing number of health care practitioners, patients, and general consumers continue to recommend and
use supplements, there is an urgent need to raise awareness about supplement quality and improve educational programming and knowledge translation on these topics. Across Canada, the US, and beyond, industry stakeholders
such as Fullscript and other NHP brands and suppliers share a collective responsibility for advancing quality in the
industry and promoting consumer education.
This presentation will highlight recent concerns related to supplement quality and notable initiatives that are driving
improvement in areas of ingredient sourcing, quality assurance, consumer safety, supply chain, sustainability, and environmental impact. We will highlight examples of relevant research and industry activities, while identifying gaps for
future research and educational opportunities. Most importantly, we will hear perspectives from other panel members
as it relates to research, regulatory, and safety concerns. This presentation is highly relevant to all health care practitioners who recommend NHPs/supplements, industry stakeholders, and general patient and consumer audiences.

Virtual Posters—Short Videos
How Do Naturopathic Doctors Define the Quality of Natural Health Products?
An Inductive Approach
Daniella Remy1, Adam Gratton1, Kieran Cooley1
Canadian College of Naturopathic Medicine, Canada

1

Background: Healthcare professionals have the responsibility to educate their patients on natural health products
(NHPs), yet the assessment of NHP quality throughout North America remains relatively subjective and prone
to personal biases, marketing exposure and convenience. For single-ingredient products, third-party laboratories
can independently examine the purity and chemical quality of products, but an objective quality assessment for
multi-ingredient NHPs is lacking. With the aim of developing a user-friendly quality scoring system, the identification of subjective and empirical attributes that define a quality product Naturopathic Doctors (NDs) would want to
prescribe must be determined.
Methods: This study was divided into two phases. Phase 1 involved one-hour virtual interviews with eight NDs
across Canada and the United States who have been licensed and practicing for a minimum of five years. Interviews
used open-ended questions to garner common themes defining quality evaluation of complex natural health products. Phase 2 was an online survey to licensed and practicing NDs across Canada and the United States that was
entirely based on the key themes extracted from Phase 1. Survey participants were asked to rank-order the themes
and sub-themes and could comment on additional items to include in an NHP assessment.
Results: Using an inductive approach to qualitative analysis in Phase 1, four key themes were extracted: sourcing, labeling, monographs, and third-party testing; with each one having several sub-themes. Phase 2 revealed that
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sourcing was the most important theme, specifically from manufacturing companies that adhere to good manufacturing practices, followed by products on which labels provide specific details of the active compounds. Third party
testing ranked third, especially if used to verify that ingredients match the label, and monographs should include
referenced evidence on the therapeutic efficacy specific to the recommended dose of the product.
Conclusions: The strongest measure of NHP quality is the manufacturing company’s ability to adhere to GMP
and high caliber extraction processes. Third party testing could be used to verify standards of quality with product
details included in labels and ample referenced evidence in monographs.

A Bibliometric Analysis of Peer-reviewed Cannabis and Cannabinoid Literature
Nathan Chang1, Jeremy Y. Ng1

Department of Health Research Methods, Evidence, and Impact, Faculty of Health Sciences, McMaster University, Canada

1

Background: Cannabis is a plant in the Cannabaceae family that has a history of medical, recreational, and industrial applications. The last two decades observed a spike in the volume of cannabis research. The present bibliometric
analysis seeks to analyse characteristics of peer-reviewed cannabis literature to highlight potential areas of growth
and understand new developments in related fields of study.
Methods: Searches were run on Scopus on April 2, 2021, as follows “(TITLE (cannabi* OR hashish OR marijuana OR marihuana)) AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE,“re”))” and searches were
restricted to only include the “article” and “review publication types. Discrepancies between daily updates were mitigated by exporting data on the same day. The following data were collected: total and annual number of publications,
authors, and journals; most highly cited publications; open access status; most highly-publishing journals and their
impact factors; language, country, institutional affiliation, and funding sponsor of publication; and most productive
authors.
Results: From 1829 to 2021, 29 802 publications (10 214 open access) were published by 65 109 authors across
5474 journals. The greatest number of publications were published from 1990 to 2021. The Irish journal, Drug and
Alcohol Dependence, published the largest number of publications (n = 705). The most productive regions included
the United States (n = 12 420), United Kingdom (n = 2236), and Canada (n = 2062), which featured many of the
most common funding sponsors and institutional affiliations. Growth in specific regions corresponded to decades
where there were increases in available funding in that region. Publications intersected a variety of topics, such as
mental health conditions and disease. This was expressed through author keywords, such as “psychosis” (n = 395)
and “multiple sclerosis” (n = 178).
Conclusions: The number of published cannabis research follows an upward trend which can be attributed to a
large amount of available funding. Considering its intersection with disease and mental health conditions, future
research should further evaluate the use of cannabis as a therapeutic to relieve symptoms of these conditions. Future
research should also continue to investigate developments in the publication characteristics of emerging research,
due to the rapid growth of this field.

In-vitro Antidiabetic Screening of Sanseviera Liberica Gérôme and Labroy
(Agavaceae) Root Extract and its Fractions
Omowunmi Amao1

College of Medicine of the University of Lagos, Nigeria

1

Diabetes is a clinical syndrome characterized by hyperglycaemia due to absolute or relative deficiency of insulin. One
of the anti-diabetic therapeutic approaches is to reduce gastrointestinal glucose production and absorption through
the inhibition of carbohydrate digesting enzymes such as alpha amylase and alpha glucosidase. Inhibition of amylase
and glucosidase enzymes involved in digestion of carbohydrates can significantly decrease the post prandial increase
of blood glucose after a mixed carbohydrate diet and therefore can be an important strategy in the management of
blood glucose.
The aim of this current study was to screen the methanolic root extract of Sanseviera liberica for its in-vitro
anti-diabetic activity and also to predict the most active fraction.
The extract and its fractions were subjected to in-vitro studies including alpha amylase, and alpha glucosidase
enzyme inhibition activities. The in-vitro method used for this procedure involved the use of synthetically
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manufactured alpha amylase enzyme and crude alpha glucosidase which was extracted by the method of Lowry
et al., 1951. Sanseviera liberica and its fractions showed significant alpha amylase, and alpha glucosidase inhibitory
activities.
The assay results showed that Sanseviera liberica exhibited concentration-dependent increase in percentage inhibitory activity on alpha amylase and alpha glucosidase enzymes. The percentage inhibition varied from 8.697 ± 3.513
at 50 μg/mL to 106.38 ± 13.306 at 1000 μg/mL with IC50 of 221.32 μg/mL for alpha amylase and 19.363 ± 0.982 at
50 μg/mL to 125.86 ± 10.166 with IC50 of 381.60 μg/mL for alpha glucosidase. The chloroform fraction, with an IC50
of 52.28 g/mL for alpha glucosidase and 57.35 g/mL for alpha amylase, is the most active among the fractions. This is
probably due to high concentration of phytochemical constituents responsible for the inhibitory activity. The study
gave an insight into the mechanistic actions of the extract by inhibiting carbohydrate enzymes, enhancing glucose
uptake, and stimulating insulin release. These results lend support to the folkloric use of Sanseviera liberica in the
local management of diabetes and provide scientific pharmacology to its traditional use.
Keywords: Diabetes; Sanseviera liberica; alpha amylase; alpha glucosidase; chloroform fraction.

Investigating the Neuroprotective Effects of Ubisol-Q10 and Ashwaghanda Root
Extract as a Potential Theraputic for Alzheimer's Disease in Double Transgenic
Mouse Models of AD
Hasana Jayawardena1

Department of Chemistry and Biochemistry, University of Windsor, Canada

1

Alzheimer’s disease (AD) is the most prevalent neurodegenerative disease, exhibited by progressive loss of memory,
and severe cognitive and behavioural deficits. These abnormalities result from neurons’ progressive dysfunction and
death responsible for memory and information processing. Aging is a primary risk factor for AD, with the probability
of developing AD doubling every five years beyond age 65. Deficits in oxidative stress autophagy and neuroglial cell
dysfunction are identified in AD pathology. Due to AD’s detrimental symptoms and prevalence, research regarding
treatment to halt progression is encouraged. Currently, no therapies can halt or reverse the neurodegenerative
process. However, research suggests the water-soluble formulation of Coenzyme Q10 (Ubisol-Q10) decreases
behavioural and pathological symptoms in double transgenic mouse models of AD. Ubisol-Q10 increased astrocyte
activation, decreased microglia reactivity and decreased neuronal loss in the CA1 region of the hippocampus.
Ashwagandha root extract revealed reduction of amyloid-β peptides, reactive oxygen species, and inflammatory
responses in double transgenic mice. The efficacy of a combination of Ubisol-Q10 and Ashwagandha root extract
in double transgenic APP/PSEN1 AD mouse models was investigated in this research project. It was found that this
treatment enhanced Beclin-1 activation and reduced oxidative stress. Results reveal Ubisol-Q10 and Ashwagandha
root extract treatment reduced AB plaques, decreased pro-inflammatory activation of microglia and increased prosurvival activation of astrocytes in vivo. Therefore, the combination of UbisolQ10 and Ashwagandha root can serve
as a potential therapeutic for AD.

Anti-neuroinflammatory and Neuroprotective Effects of Combined Ubisol-Q10
and Ashwagandha Root Extract Treatment in In-vitro and In-vivo Models of
Alzheimer's Disease
Caleb Vegh1, Darcy Wear1, Lauren Culmone1, Hasana Jayawardena1, Gabrielle Walach1, Subidsa
Srikantha1, Iva Okaj1, Rachel Huggard1, Mathew Gagnon1, Suzie Eren1, Jerome Cohen1, Siyaram Pandey1
Department of Chemistry and Biochemistry, University of Windsor, Canada

1

Alzheimer’s Disease (AD) is the most common dementia and neurodegenerative disease. The disease is characterized
by loss of neurons due to cytotoxic beta-amyloid plaque/neurofibrillary tangle production. With age the greatest risk
factor, AD incidence is expected to skyrocket due to the aging population increase. AD has no cure and therapies only
provide symptomatic relief with prolonged resulting in potential negative side effects. We’ve shown several biochemical
mechanisms implicated in AD: pro-inflammatory microglia activation, impaired pro-survival astroglia activation,
autophagy inhibition, oxidative stress, and mitochondrial dysfunction. Therefore, AD requires a multifactorial
approach to target most/all biochemical mechanisms as focusing on one aspect of the disease is not enough to halt its
progression. A water-soluble form of coenzyme-Q10, Ubisol-Q10, has shown to target oxidative stress, mitochondria
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dysfunction, and activate autophagy in-vivo and in-vitro. Ubisol-Q10 also reduced memory impairment and betaamyloid plaque accumulation in transgenic AD mice. Ashwagandha root extract (ASH) has shown to target neuroinflammation, oxidative stress, and reduce memory impairment in transgenic AD mice. Ubisol-Q10 and ASH have
only been used alone in AD models until now. Here we combine Ubisol-Q10 and ASH to target all biochemical
mechanisms of AD to reduce neurodegeneration more effectively. We observed the combination treatment of
Ubisol-Q10 and ashwagandha extract (tonic) was more affective at reducing AD pathology (beta-amyloid plaque
accumulation) in-vitro and in-vivo compared to the agents alone as they target all AD biochemical mechanisms.
Ubisol-Q10 effectively reduced oxidative stress, mitochondria dysfunction, and increased autophagy. ASH acted as
an antioxidant and potent anti-inflammatory by reducing microglia activation. Another observation showed two
types of astroglia activation, one pro-inflammatory seen in untreated AD mice, and one anti-inflammatory seen in
AD mice given the tonic, indicating another anti-inflammatory mechanism. These pre-clinical results implicate this
tonic treatment has potential to be developed into a therapeutic for AD in the future.

Autophagy Modulation with Chemotherapy-induced Apoptosis in Neuroblastoma
and Glioblastoma
Eesha Bhagirath1, Darcy Wear1, Karoline Konior1, Victoria Iannetta1, Anumita Jain1, Ibrahim Alsalkhadi1,
Caleb Vegh1, Siyaram Pandey1
Department of Chemistry and Biochemistry, University of Windsor, Canada

1

Neuroblastoma is a cancer that begins from immature nerve cells and is one of the common types of extracranial
solid tumours. Glioblastoma is a very rigorous type of brain cancer affecting children and older individuals,
respectively. Neuroblastoma is one of the most common tumours diagnosed in children under the age of five,
representing around 8–10% of all childhood cancers with a poor prognosis of about 15% of all pediatric cancer
fatalities. In contrast, Glioblastoma is one of the most common as well as aggressive types of malignant brain
tumour diagnosed in adults. This cancer makes up about 16% of all primary brain tumours with a median
survival of only 15 months. Although, current chemotherapeutics such as Cisplatin and Temozolomide (TMZ)
are initially effective at beating cancer, these chemicals have detrimental side-effects on the patient that could not
only affect children’s growth and development but individual’s quality of life too. Previous studies have found that
manipulating autophagy is an effective method to target cancer cells. This study aims to determine the effects of
autophagy modulators alone and in combination with current chemotherapy treatments on both neuroblastoma
and glioblastoma cells. It was found that supplementing Cisplatin or TMZ with autophagy activators such as
Rapamycin stabilized mitochondria in cancer cells but had no significant effect on the levels of apoptosis or
oxidative stress. However, autophagy inhibition using 3-methyladenine (3-MA) or hydroxychloroquine (HCQ)
in combination with the standard chemotherapeutic agents enhanced apoptosis and oxidative stress levels while
3-MA also disrupted the mitochondria of cancer cells. Furthermore, when HCQ was combined with 0.5 µM
cisplatin or 50 µg/mL TMZ, this was more effective than 2 µM cisplatin or 100 µg/mL TMZ alone. Based on
these results, an autophagy inhibitor such as 3-MA or HCQ along with cisplatin or TMZ may target cancer cells,
allowing a lower dose of chemotherapy to be administered and thus, improving patient prognosis and reducing
the harmful side effects.

Paradise Tree Extract (Simarouba Glauca) Selectively Induces Cell Death, Enhances
Efficacy of Common Chemotherapeutics and Reduces Their Toxicity in In-vitro and
In-vivo Models of Breast Cancer
Darcy Wear1, Abby Raad1, Lauren Pupulin1, Caleb Vegh1, Siyaram Pandey1
Department of Chemistry and Biochemistry, University of Windsor, Canada

1

Breast cancer remains the most prevalent form of cancer and accounts for 30% of all new cancer diagnoses among
women. Surgical procedures have been used for disease management, however, as the tumour disseminates and
progresses into a late metastatic stage, complications can arise limiting surgical options. In addition, chemotherapeutic drugs such as taxol and cisplatin, have been used in the treatment of advanced-stage breast cancer. Although
chemotherapeutics have proven to be effective in treating metastatic breast cancer, their limited target selectivity
has resulted in adverse side effects, causing them to be unsuitable for long-term usage. Alternatively, certain natural
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extracts, derived from various plant or food sources, provide a promising strategy to selectively target cancer while
being safe to consume. Specifically, Paradise tree (Simarouba glauca) has shown potential anti-tumour activity; however, its efficacy against cancer, mechanism of action, and interaction with standard chemotherapies have not been
investigated. In this study, we have demonstrated the anti-tumour activity of ethanolic paradise tree extract (PTE)
in triple-negative and ER-positive breast cancer cell lines and its interaction with chemotherapeutics when used in
combination. Through the expression of apoptotic biochemical markers as well as changes in cell morphology, the
anti-tumour efficacy of PTE was evaluated. Our results have shown that PTE selectively triggers apoptosis in breast
cancer cells while having limited effects on noncancerous cells. When given in combination with chemotherapeutics cisplatin and Taxol, PTE enhanced the anti-tumour efficacy and reduced toxicity levels in noncancerous cells.
In addition, PTE inhibited growth of human tumour xenografts in immunocompromised mice. In conclusion, our
findings suggest that PTE could be a safe and effective treatment for breast cancer and could enhance anti-tumour
effects and reduce chemo-related toxicity in chemotherapeutic regimens.

TOTUM-070 Alleviates Myperlipidemia in High Fat High Cholesterol Fed Hamsters
Annie Bouchard-Mercier1, Cédric Langhi1, Yolanda Otero1, Florian Le Joubioux1, Bruno Guigas1,
Sébastien Peltier1, Pascal Sirvent1
Valbiotis Canada Inc., Canada

1

Background: TOTUM-070 (T070) is a unique patented combination of plant extracts rich in polyphenolic phytochemicals. The objective was to examine the effect of T070 administration on the development of hyperlipidemia
among high fat high cholesterol diet (HFHCD) fed hamsters and to investigate gene expression modulation.
Methods: Study 1: Syrian hamsters were fed a HFHCD and either gavaged daily with vehicule Tween solution or
with T070 in vehicule at 3 g/kg for 12 weeks. Study 2: Syrian hamsters were fed for 12 weeks with either a normal diet
(ND) or a HFHCD with or without T070 mixed at 3.5%, 4.25% and 5% in the diet.
Results: Study 1: HFHCD feeding led to a 4.6-fold increase in blood total cholesterol (TC), a 10.5-fold increase in
non-HDL cholesterol (non-HDL-C) and the administration of T070 led to a –30% lower increase in TC and –38%
in non-HDL-C after 12 weeks. Study 2: Hamsters fed a HFHCD compared to ND had significantly higher TC
(p < 0.0001) and non-HDL-C (p < 0.0001). The 3 groups supplemented with T070 at 3.5%, 4.25% and 5%, exhibited
a decrease in TC and non-HDL-C compared to the HFHCD group (788 ± 61 mg/dL, n.s.; 678 ± 41 mg/dL, p < 0.01
and 667 ± 37 mg/dL, p < 0.01, vs 1141 ± 49 mg/dL, respectively for TC and 542 ± 61 mg/dL, p < 0.05; 455 ± 37 mg/dL,
p < 0.01 and 455 ± 33 mg/dL, p < 0.01, vs 866 ± 43 mg/dL, respectively for non-HDL-C). Hepatic triglyceride
(TG) content was significantly reduced among the 3 groups supplemented with T070 compared to HFHCD group
(−15%, −12% and −18%, respectively). Expression in genes related to inflammatory metabolic pathways were
modified in the intestine and the liver.
Conclusions: T070 alleviates hyperlipidemia induced by HFHCD among hamsters and modulates the expression
of genes involved in inflammatory pathways.

Herbal Products and Oral Hypoglycemic Drugs by Older Adults with Type Two
Diabetes Mellitus in Puebla, Mexico
Areli Isabel Huerta Martinez1, Cristina Flores Bello1, Jesús Vicente Hernández Abad1
Faculty of Nursing, Universidad Nacional Autónoma de México, Mexico

1

Background: Fifty percent of the world population uses alternative treatments such as herbal products. Twenty
percent use them simultaneously with some pharmacological treatments for Diabetes Mellitus, a disease of high
prevalence in older adults. There is little information about drug interactions which may be responsible for more
than 7,000 deaths per year.
Objective: To identify the herbal products used simultaneously with oral hypoglycemic agents by older adults
with type two diabetes mellitus in Puebla, Mexico.
Methods: Observational, prolective, cross-sectional, descriptive, descriptive, convenience sample study. The
U-PLANMED questionnaire was used to identify the use of medicinal plants and therapeutic applications.
Outcomes: Thirty-seven year old adults with diabetes mellitus participated with an average age of 72 ± 3 years,
eighty-four percent were women; the most diabetes prevalent oral hypoglycemic drug was metformin. Forty-two
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herbal products and fourteen combinations with more than two of them were identified. Thirty-eight percent of the
older adults reported simultaneously consuming more than two herbal products and more than two hypoglycemic
drugs.
Conclusions: It is essential to identify the most consumed herbal products as well as the doses used, their mechanism of action, possible herb-drug interactions and the severity of effect in order to have information that will
benefit in a timely manner the decision making of health personnel during the care of older adults with diabetes
mellitus.
Keywords: interacciones medicamentosas; hypoglycemic agents; herb-drug interactions; diabetes mellitus;
envejecimiento.
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