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In accordance with Commission Regulation (EC) No 726/2004, the use of antibiotics as stimulators of animal growth and
performance has been banned in all European Union countries since 2006 (due to the elimination of antibiotic residues
from the human food chain). Due to this ban, many scientists are studying alternative approaches to the use of various
biologically active substances with a growth-promoting e ect. A promising direction is the use of alternative feeds
containing bioactive compounds or mixtures of natural origin, or the use of phytoadditives or plant extracts, probiotics,
prebiotics, symbiotics or oilseed by-products, such as hempseed cakes and milk thistle seed cakes in animal nutrition.
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| 1. Introduction
1.1. Silybum marianum (L.)

Milk thistle (Silybum marianum L.) is an annual or biennial herb naturally occurring in the regions of the Mediterranean
and North Africa [l The active substances contained in the purple variety of milk thistle, known as the silymarin complex,
have hepatoprotective, detoxifying and antioxidant effects, thanks to which parts of this plant are used for the treatment
and prevention of liver and bile diseases (hepatitis, cirrhosis) and hence the protection from toxins and various chemicals
substances [,

The highest proportion of active substances of the silymarin complex is found in the seeds, which contain about 70-80%
of the silymarin flavonolignans and about 20—-30% of chemically undefined substances mainly of the polyphenol structure
(2, According to Kroll et al. B! the silymarin complex is composed of at least seven flavonolignans and one flavonoid
(taxifolin). Milk thistle seeds also contain betaine, trimethyl glycine and essential fatty acids involved in the
hepatoprotective and anti-inflammatory effects of the silymarin complex [4I&],

Milk thistle seeds contain 23% ether extract: Oil obtained is a rich source of tocopherols and fatty acids. Milk thistle oil
contains 27-64% linoleic acid (C18:2, n-6), 21-50% is oleic acid (C18:1, n-9), 7-14% palmitic acid (C16: 0) and 2-6%
stearic acid (C18:0), and o-linolenic acid (C18:3, n-3) is contained in milk thistle seed oil in an amount of 5% (8],

1.2. Cannabis sativa (L.)

Hemp (Cannabis sativa L.) is an annual, up to 2 m tall plant with palm split leaves and multi-sex flowers 1. Generally,
fruits (hempseeds) contain about 25% crude protein, 30% ether extract. The gross energy content of cannabis seeds is 22
MJ/kg (8. Unhulled hemp seeds contain 25-34% fat and dehulled seeds contain 42—47% fat. Hemp oil, obtained after the
pressing of seeds, consists of 75-80% polyunsaturated fatty acids (PUFAS), of which 53—-60% is linoleic acid (C18:2, n-6),
15-25% o-linolenic acid (C18:3, n-3) and 3—-6% y-linolenic acid (C18:3, n-6). Oleic acid (C18:1, n-9) contains hemp oil 8—
15%. Hemp seed oil is also a rich source of tocopherols, which contains 1500 mg per kilogram B, The two major
proteins present (edestin and albumin) are easily digestible and contain all essential amino acids B9, |n regards to
protein quality, lysine is the first limiting amino acid in cannabis protein for several animals 14,

In addition to these essential nutrients, cannabis contains compounds such as plant sterols and phytocannabinoids,
including the most abundant delta-9-tetrahydrocannabinol (THC), which is a strong fat-soluble antioxidant, stimulating
appetite (1231114 Cannabinoids are substances found only in cannabis. Cannabis contains more than 60 (phyto)
cannabinoids that have anti-inflammatory, analgesic effects 1311817 anti-ischemic 28], antipsychotic, anxiolytic (against
anxiety) 12 and effects against epilepsy 29. Antimicrobial, immunomodulatory, antioxidant and antihypertensive effects
are also described 241,



The best known and most studied of the cannabinoids is psychoactive tetrahydrocannabinol (THC), whose metabolite with
potential immunosuppressive and anti-inflammatory effects that retains its psychoactive effects is cannabinol (CBN).
Another metabolite of THC is the so-called cannabidiol (CBD), which no longer has psychoactive effects/Zl. Other
cannabinoids studied include dronabinol (DBN), nabilone, CBN, CBD, and cannabichromen (CBC) and cannabigerol
(CBG). Cannabis cultivated in temperate climates contains less psychoactive cannabinoid THC, it also contains less of
the second most common CBD that has no psychoactive effectsl. The nutrient composition, and hence the composition
of the cannabis ingredients and by-products, can vary considerably (Figure 1).

Figure 1. Milk Thistle Seed and Hempseed

2. The Milk Thistle Seed and Hemp Seed Bioactive Substances Effects on
Animals Metabolism and Performance

Many authors have tried to make milk thistle substances available to poultry without the need to feed expellers or other
forms of plant by-products [2223124] For example, Gawel et al. 24 fed chickens and turkeys with a commercial preparation
containing 80% of silymarin at doses of 0.5 kg and 1 kg per ton of feed mixture. These authors found that the final live
weight of the Cobb 500 chickens in the experimental groups was 4.8-6.6% higher than in the control group. Feed
conversion ratio was balanced in all groups. The authors recorded the highest percentage of mortality (4.1%) in the
chickens of the control group. Similarly, these authors Gawel et al. 24 found 1.9-3.8% higher live weight in BUT 9 hybrid
turkeys fed mixtures containing the addition of silymarin compared to the control group. The turkeys were similarly
affected, with a higher live weight of 2.5-3.0%. Schiavone et al. 22 found no differences in the live weight of chickens at
the end of the experiment, but also in feed consumption and feed conversion when feeding a commercial milk thistle seed
extract containing 40 and 80 ppm of silymarin. Another study by Zarei et al. (23] applied 1 mL of milk thistle extract in ovo in
two dilutions (100 and 200 mg/L) and then also added it to the feed mixture at a dose of 100 mg/kg. They found that the
level of 100 mg/L in ovo caused a significantly lower (p < 0.05) chicken’s final live weight (2125 g) at 42 days of age
compared to the control group (2179 g). The feed mixture containing 100 mg/kg of extract caused significantly higher final
live weight (2218 g) of chickens compared to the control group (2079 g). Silymarin also has a positive effect on feed
intake, weight gain [2312611271[281[29] 5 |iver tissue morphology of chickens 2. In addition, silymarin supplementation has
a significant effect on meat quality and shelf life by increasing post-mortem oxidative stability 221,

The enzymes GGT and AST are considered physiological indicators of liver health. High gamma-glutamyl! transferase
enzyme activity in avian blood plasma is associated with hyperplasia and bile duct tumors BY. |t was claimed by Tedesco
et al. [28] that silymarin content of 600 mg/kg in the diet can reduce the plasma GGT and AST activity in broiler chickens’
blood affected by aflatoxicosis. In addition, silymarin has been shown to reduce the activity of these enzymes in people
with liver diseases 1 as well. In 22, significantly lowered activity of ALT and AST enzymes in the blood plasma of the
experimental groups (0.2% and 1% of milk thistle seed cakes in the diets) was found, compared to the control group, on
day 22 of the chicken fattening period. At day 43 of fattening, the lower activity of these enzymes in the experimental
groups was not conclusive, but lower GGT enzyme activity and lower cholesterol levels were demonstrated in the group
containing 1% seed cakes in the diet compared to the control group B2, Similar results were achieved by Alassi and Allaw
[33] with the addition 1 g/kg milk thistle seed powder in quail diet. A significantly lower level of cholesterol, glutathione
(GSH), malondialdehyde (MDA), ALT and AST and a higher level glucose, total protein and globulin was found in the
experimental group compared to the control group. Moreover, after the addition of 150 g/day of milk thistle seed cakes to
dairy cattle 34, a higher AST enzyme activity was found, with other measured parameters GGT, LD, total protein, albumin,



glucose, unesterified fatty acids, B-hydroxybutyrate, urea and bilirubin unchanged. In contrast to the above authors, our

results in the inclusion of milk thistle seed cakes in the poultry diet did not affect the activity of liver-specific enzymes such
as AST and GGT (51,
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