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Summary and Purpose
The content of this paper will explore the safety and benefits of hempseed products as nutraceuticals. Additionally, this paper
will examine published sources from both human and veterinary literature to substantiate the other ingredients used in True
Leaf’s unique product line.

Introduction to Hemp
Cannabis sativa L., most recognizable as the source of marijuana, has been an important and sustainable resource for
thousands of years. 1, 2, 3, 4, 5 For legal reasons, research and product development of both narcotic and non-narcotic varieties
have been suppressed for most of the 20th century. 5
Different varieties and parts of the Cannabis plant have been used for a multitude of purposes. These include fiber from
the main stalk, narcotic drugs from the flowering parts, and oilseed. Oilseed has numerous uses which include human food,
livestock feed, nutritional supplements, industrial oils, and occasionally biofuel. 5
Appropriate nomenclature is commonly misused when referring to Cannabis. For clarification purposes, Cannabis sativa is
typically labelled as “hemp” when used as a source of fiber, “hempseed” when used as a source of seed oil or seed meal, and
“marijuana” when used for narcotic, recreational, or therapeutic drugs,5 “Industrial hemp” refers to non-narcotic varieties
of the crop grown for fiber or oil. These by definition contain less than 0.3% THC on a dry-matter basis. THC or delta-9tetrahydrocannabinol, is the well-known psychoactive cannabinoid (CB) found in Cannabis plant.6 Marijuana contains high
amounts of THC, or more than 0.3% THC on a dry-matter basis. THC is a CB of concern because it is known to cause
toxicosis with considerable morbidity in dogs. 7 However, the THC lethal dose in rats, mice and dogs, is approximately 1000
times higher than the lowest dose known to reproduce toxicity symptoms in these animals. 8, 9
Hempseed products, such as hempseed oil and hempseed meal, are derived from the achenes or fruit of the Cannabis plant.
Hempseed meal powder is currently a major human food product in Canada, and it is derived from sieved hempseed meal.10
The new True Leaf product line provides an easy to administer source of hempseed for dogs. It is important to note, that the
majority of information here on the nutritional components of hemp products has been derived from studies on hempseed oil.

Hemp as a Nutraceutical
“The word “nutraceutical” is a combination of terms describing nutrition or the use of nutrients and “cuticles”(from
“pharmaceutical”), simply meaning nutrients that have a therapeutic effect on the body. 11
Hempseed meal has been used as a source of dietary protein by a variety of species. 12, 13 Albumin and edestin are the two
main proteins in hempseed, and both are rich in amino acids essential to human and animal health.14 An examination of
hempseed, egg white and soy bean amino acid profiles concludes that hempseed protein is comparable to these high quality
proteins. 14 Arginine and glutamic acid are also found in especially high levels in hempseed. 14
Hempseed oil has a unique fatty acid profile, which can contain over 80% polyunsaturated fatty acids (PUFA). 10 The essential
fatty acids (EFAs) are abundant in hempseed oil; desaturation products of the EFAs, such as stearidonic acid (SDA) and
gamma-linolenic acid (GLA), are found in hempseed oil as well. 15 These fatty acids are not commonly found in most of the
oils used in the human diet. Studies in humans have reported health benefits associated with consumption of these fatty acids
in cardiovascular diseases, rheumatoid arthritis, and some types of dermatitis. 16, 17, 18 Additionally, SDA has been found to have
anti-tumorigenic effects in human cancers, 19, 20 and may have chemosensitizing effects on canine lymphoid tumor cells. 21

As a plant based oil, it is important to mention that hempseed oil does not contain eicosapentaenoic acid (EPA) or
docosahexaenoic acid (DHA), two beneficial PUFAs found in fish oils. Dietary alpha-linolenic acid (ALA) alone in humans,
dogs, and cats is not an efficient source for conversion into EPA and DHA. 22, 23, 24 SDA, provided in hempseed oil, has a
superior ability to convert to EPA over ALA. 25
Additionally, it is important to consider the metabolic competition of the EFAs, and therefore the ratio of omega-6 to
omega-3 (n6/n3). An n6/n3 balance between 2:1 and 3:1 is suggested, and thus, the typical ratio found in hempseed oils is
optimal at 2.5:1. 15, 26, 27 This makes hempseed oil a beneficial additive to an n6/n3 balanced diet, as it will not disrupt of the
optimal n6/n3 ratio.
Cannabidiol (CBD) is a cannabinoid that has several desirable properties that are seen without psychoactive effects. 28 It has
been found to be present in hempseed oil at low levels of 10 mg/kg. 29 CBD is not explicitly produced within the achenes,
however traces of contamination in hempseed products have been reported 30. Although the level of CBD within hempseed
products is typically small, it may still be a beneficial dose 29. Just some of the many actions of CBD include anti- inflammatory,
analgesic, anxiolytic, anti-cancer, and neuroprotection from antioxidant effects. 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 With current research,
the knowledge of CBD action and efficacy is constantly expanding.
Other components found within hempseed products like terpenoid compounds, may also add to hempseed health benefits.
29
Similar to CBD, the presence of terpenes is most likely the result of contamination from processing, however even at
their low concentrations, they may be significant. Terpenes have been cited as having anti-inflammatory, anti-allergenic, and
cytoprotective pharmacological properties. 41
Current information regarding dosing hempseed products for beneficial effects in dogs is unavailable. Multiple studies,
however, have been conducted on the use of hempseed products for animal feed in poultry, bovine, caprine and aquatic
species. These have demonstrated the safety and efficacy of hempseed products in animal nutrition. For example, studies
in laying hens did not see adverse effects on laying performance and egg sensory characteristics. 13, 42, 43 A study in fistulated
cows and lambs concluded hemp meal was a good source of rumen undegraded protein, with high post-ruminal availability. 12
A study in steers found diets containing 14% hempseed had no negative effects on gain, gain to feed ratio and carcass traits.
44
In a comparative study with soybean-meal and barley, hempseed cake as a protein feed resulted in similar production and
improved rumen function. 45 In a ten week feeding study on juvenile sunshine bass, the use of hempseed meal in the diet had
no negative effects on performance. 46
In conclusion, hempseed is a good source of protein and fatty acids with additional components including cannabidiol and
terpenoids. It has been found to be a safe and efficacious additive in animal feed for a variety of species. For these reasons,
hempseed is the focus of True Leaf’s nutraceutical product line for dogs.
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