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Abstract

In this review, we strive to evaluate and provide sufficient evidence of the antioxidant and protective
essence of classic herbs (Silybum marianum, Curcuma longa Linn, Haberlea rhodopensis Friv), used as
dietary antioxidants, DNA modulating agents, metabolic radiation scavengers, hepatoprotectors, cancer
treatment, and COVID-19 infection agents. The future use and development of effective herbal
combinations require efficient non-toxic mixtures and conventional chemotherapeutics neutralizing
systemic oxidative stress and predisposing to a reduced risk of developing cardiovascular, pulmonary, and
neurodegenerative diseases, cancer, and etc.
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Introduction

The most common causes of traditional herbal/plants remedies are for the treatment of chronic
conditions and their perception as natural, safe and non-toxic (Watson and Preedy, 2008; Cohen,
2010). Herbal plants after treatment are taken as teas, syrups, essential oils, powders. The herbal
or plant extract is extracted by alcohol tinctures, hot water extract, long-lasting boiled extract, root
potions, etc.

Antioxidant protective agents against oxidative disorders, radiation-modulating effect,
chemoprevention and virus infection of medicinal plants.

Since several studies, thousand synthetic anti-cancer chemicals have been described as caused
hepatic impairment, followed by acute hepatic symptoms. The ineffective drugs metabolism led
to liver transplantation cases or death (Pandit et al., 2012; Singh et al., 2015). Hepatocytes as
primary metabolizing cells in the body carry out detoxification and elimination of xenobiotic and
other medicals. Homeostatic dynamic equilibrium of the generation processes and ROS
elimination and the prevention of oxidative disorders were also performed in liver (Zgheib and
Branch, 2017). Efficacy of chemo-preventive plant antioxidants as therapeutic agents against drug-
induced toxicity has been proven and widely used in Chinese and Indian traditional medicine. Saad
et al. 2017 reported the pharmacological effects of herbal drugs and plants, used alone or in
combinations, which act on synergistic antioxidant mechanisms, thereby neutralized the side
effects of cellular ROS and have potential as a radioprotectors and cancer therapeutic agents. Plant-
derived bioactive compounds provide antioxidant protection against ROS-mediated damages on
DNA repair, carcinogen metabolism, scavenging free radicals, inhibition of cellular toxins,
decreased angiogenesis and radiation- induced toxicity (Saad et al. 2017; Vallejo e al., 2017). The
mechanism of damages to cellular biomolecules induced by ionizing radiation includes direct and
indirect action the latter is mediated via ROS formation. lonizing radiation has been involved in
the metabolic activation of carcinogens, changing intracellular physiology in terms of reductive
status and oxidative modification of crucial biomolecules (e.g., DNA, lipid proteins) (Samarth et
al. 2017). Therefore, it is not surprising the herbal agents and plant extracts use mitigates the
radiation damage, and also promotes chemo- and virus- prevention.

In the last 2 years in the COVID-19 pandemic context, herbs and plants are often described as
platforms that have been used for the production of reagents and vaccines, particularly through the
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clinical testing of infectious diseases and VVLP-based vaccines. The possible role of herbs and
plants against infectious diseases, for the manufacture of small-molecule drugs, recombinant
antivirals, subunit vaccines, engineered viruses, and virus-like particle (VLP) vaccines, therapeutic
proteins, antibodies, and diagnostic reagents is profitable and will be usable in medical practice
(Roy et al. 2017).

This chapter draws attention to the antioxidant, chemopreventive, radioprotective and anti-virus
properties of medicinal plants and their phytoconstituents.
Silybum marianum

The highly appreciated herb, isolated from milk thistle seeds, is Silybum marianum (Silimarin,
S. marianum) containing a flavonoid complex with active components silibin, silidianin and
silicocristine. The beneficial S. marianum action is attributed to the most active ingredient silybin/
silibinin. As herb with strong antioxidant properties, directly interacting with cell membrane
components, S. marianum affects inflammatory responses, cytoprotective effects and cellular
regeneration in the body (Madrigal-Santillan et al., 2013; Saced et al., 2017). Surai et al., 2015
suggested that, the antioxidant mechanism of action is due to the stable free-radical scavenging
formations and inhibition of enzyme radicals. The S. marianum treatment, in diabetic-burdened
patients, leads to superoxide dismutase, glutathione peroxidase levels and total antioxidant
capacity regulation (Ebrahimpour et al., 2015). Different studies support, obstruction of metabolic
disorders and the stimulatory silymarin role on insulin resistance and hyperlipidemia. In vitro S.
marianum inhibits lipid peroxidation levels in erythrocyte and hepatocyte cells (Gu et al., 2016;
Federico et al., 2017). Bahmani et al., 2015 reported that silibinin, modulates lipids membrane
oxidation, as well as cell damage in murine hepatocytes. Other evidences of the potent antioxidant
S. marianum effect and its active compounds has shown that apart from mediating the FXR-
signaling, the herb modulates the nuclear transcription factors (Nrf2; NF-kB) (Houghton et al.,
2016). Moreover, S. marianum promotes anti-inflammatory, anti-fibrosis, anti-proliferative
effects, and also protects hepatic tissue increase. The protective S. marianum potential against
induced hepatotoxicity and against cancers is probably due to its modulating effect on cells in the
early stages of the carcinogenic process (Ahmad et al., 2016; Kumar et al., 2017). Choi et al., 2017
found that the S. marianum and its active substance silibinin act as therapeutic agents for the
treatment of salivary gland cancer by targeting the signaling cascade ERK1/ 2-Bim.

In vivo studies demonstrate that by inhibiting myeloid-derived suppressor cells in murine
models, silymarin suppressed the lung cancer growth (Liu et al., 2016).

Hepatoprotective effects of S. marianum as a cellular natural antioxidant has clinical
applications at chronic and alcoholic liver diseases, liver cirrhosis, mushroom poisoning, diabetic
patients and viral hepatitis (Masoumi et al., 2016) and prevents of glutathione depletion. Ham et
al., 2018 hypothesized that silibibin could be used as dietary supplement treat human placental
choriocarcinomas because it inhibits proliferation and induces apoptosis in JAR and JEG3 cells.
Recent studies report the silymarin and nano-silymarin role as a cytoprotective agent in normal
cells against non-ionizing (UV) or gamma radiation (Adhikari and Arora, 2015; Adhikari and
Arora, 2016). Furthermore, the protective S. marianum role in chemically induced carcinogenesis
and radiation inhibition in colon carcinoma diseases were also established (Hosseinabadi et al.,
2019).

Studies from 2020- 2021 show that S. marianum, W. somnifera, T. cordifolia and A.
Barbadensis extracts exhibited higher binding energetics than the widely used hydroxychloroquine
and other repurposed drugs used for COVID-19 treatment (Pandit and Latha, 2020). In two other
investigation, substances identified in the human metabolome capable of binding the active site of
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the SARS-CoV-2 main protease (Mpro) (Sardanelli et al., 2021); a basis for the design of new
silibinin-based antiviral therapeutics or supportive care approaches against the CoV-2 (Nautiyal,
etal., 2021). The virus-targeted functions of the flavonolignan silibinin, a potential drug candidate
against COVID-19/SARS-CoV, as a direct inhibitor of STAT3—a master checkpoint regulator of
inflammatory cytokine signaling and immune response—silibinin might be expected to
phenotypically integrate the mechanisms of action of IL-6-targeted monoclonal antibodies and
pan-JAK1/2 inhibitors to limit the cytokine storm and T-cell lymphopenia in the clinical setting of
severe COVID-19 (Bosch-Barrera et al., 2020).

There is much evidence that silymarin reduces the toxic effects of various mycotoxins.
Armanini et all., 2021, feed broiler chickens with food contaminated with mycotoxin.
Consumption of feed contaminated with mycotoxin slows weight gain and increases the
conversion factor of feed; however, the addition of silymarin prevents these adverse effects. El-
Sheshtawy et al., 2021, in the treatment of Peking ducks with food naturally contaminated with
aflatoxins, found renal and hepatic damage, evidenced by a number of indicators - serum activities
of alanine transaminase and alkaline phosphatase (ALP), glutamyl transfer transfer and albumin,
creatinine and uric acid concentrations, oxidant / antioxidant parameters (malondialdehyde
[MDA], total antioxidant capacity (TAC), glutathione S-transferase (GST)), and catalase [CAT]).
Treatment with silymarin 600 mg / kg food reduces these harmful effects. Jahanian et al., 2017,
when administering broiler chickens with a food containing a mixture of aflatoxins, found that the
toxins cause reduced average daily food intake (ADFI) and weight gain (ADWG), hence a
deterioration in feed conversion ratio (FCR). ). The addition of silymarin resulted in a significant
increase in ADFI and ADWG and improved FCR values in aflatoxin-infected chickens. According
to Rastogi et al., 2001, aflatoxin B (1) induced lipid peroxidation in rat liver and kidney. Significant
increases in lipid peroxide levels and concomitant decreases in enzyme antioxidant levels were
observed in rats intoxicated with aflatoxin B (1) (2 mg / kg, ip), while drug treatment (picrolium
and silymarin) reversed the condition to near normal. levels. Ledur PC et all., 2020 treated in vitro
PK-15 cells with ochratoxin A (OTA), fumonisin B1 (FB1) and deoxynivalenol (DON). They
concluded that curcumin and silymarin are able to provide cytoprotection against toxicity induced
by OTA, FB1 and DON in PK-15 cells. Yu et all., 2017, investigated the hepatotoxicity of
ochratoxin A in vitro in primary hepatocytes of chickens. They found that silymarin demonstrated
an antitoxic effect against ochratoxin A. Khatoon et al., 2013, investigated the immunotoxic effects
of ochratoxin on white leghorn hens. According to the authors, silymarin and vitamin E alone or
in combination reduce these harmful effects. Gao X et all., 2018, treated rats with food containing
zearalenone. This toxin causes hepatotoxicity and reproductive toxicity. They found that silymarin
protected rats from ZEN-induced hepatotoxicity and reproductive toxicity. Sozmen er all., 2018,
conducted experiments on the toxicity of fumonisin B1 to the liver of BALB / ¢ mice. The authors
found that silymarin improves the toxic damage to the liver caused by this toxin. According to
Desplaces et al., 1975, silymarin has hepatoprotective activity in animals (dogs, rabbits, rats, mice)
intoxicated with phalloidin. A dose of 15 mg / kg silymarin protects each animal when given 60
minutes before the toxin. When injected 10 minutes after phalloidin, a dose of 100 mg / kg
silymarin again provides complete protection. If the time interval between the administration of
the toxic substance and the start of treatment increases, the efficacy of silymarin decreases; after
30 minutes its healing effect is insignificant. Histochemical and histoenzymological studies have
shown that during intoxication of mice with phalloidin, silymarin inhibits the effect of the toxic
substance and regulates hepatocyte function when administered 60 minutes before or 10 minutes
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after phalloidin. According to Trost et al., 1978, silibin significantly antagonized the lethal
poisoning of mice with alpha-amanitin or phalloidin.
Curcuma longa Linn

The active compound of C. longa, (turmeric, ginger, Zingiberaceae family) is the lipophilic
polyphenol curcumin (stable at acidic pH). Many authors report that curcumin exhibits antioxidant,
anti-carcinogenic and anti-inflammatory affects and is mainly metabolised to turmeric
glucuronides, sulphates and etc. in liver (Lal and Gupta, 2016). Similar to vitamins E and C,
curcumin exhibits antioxidant activity leading to the neutralization of the oxidative ischemic heart
(Labban, 2016) changes. Curcumin treatment induces autophagy, and prevents vasculature
endothelial cells from oxidative stress-related cardiovascular diseases (Han et al., 2012). In
addition, by exhibiting intracellular antioxidant ability to neutralize oxidative damages, curcumin
relieves hepatic oxidative stress in rats with type 1 diabetes (Xie et al., 2017). New findings
highlight, that the C. longa use with identified high levels of basic polyphenol curcumin, improve
insulin-mediated lipid accumulation, directly protect fat cells from oxidative disorders and reduced
levels of reactive oxygen species (Septembre-Malaterre etal., 2016). It is known that as strong
antioxidant C. longa similar to silymarin exhibits hepatoprotective effects. Kim et al., 2014
reported that due to its enhanced hepatoprotective effect, C. longa reduced the CCls-induced
oxidative stress. Simultaneously, leads to increased antioxidant properties by activating the levels
of catalase, glutathione S-transferase, glutathione reductase and glutathione peroxidase and
reduced glutathione levels. It is proven that low curcumin doses significantly reduce hepatic
impairment caused by chronic alcohol intake and a high fat diet.

Probably, antioxidant properties of phenolic groups of curcumin protect cells from lipid
peroxidants and modulate the activity of alcohol-metabolizing enzymes and induced
hepatotoxicity (Lee et al., 2013). Several studies underline attenuating effects and the antioxidant
role of curcumin, the proliferation of human lymphocytes and the production of inflammatory
mediators (Ghandadi and Sahebkar, 2017). Similar curcumin activity was also observed in the
propoxur-induced oxidative DNA damage in human peripheral blood mononuclear cells (Ahmed
et al., 2017). The powerful antidote curcumin properties are also reported and the ability to
neutralize lead-induced genotoxicity, by balancing activity of antioxidant protective system in
human peripheral blood lymphocytes (Nariya et al., 2017).

C. longa, with curcumin as main ingredient, has protective effects against radiation-induced
damage, reduces levels of superoxide anion radicals and reduces DNA damage and oxidative stress
(Cervelli et al., 2017; Rao et al., 2013). Rao et al., 2013, disclose that the C. longa use in the form
of mouthwash, had delayed and statistically significantly reduced the levels of radiation-induced
oral mucositis, observed in patients undergoing head and neck cancer treatment. Many researchers
comment the antioxidant action of herbs and medicinal plants combinations, their high efficacy
and lack of residual toxicity in preventing damage from X-ray radiation exposure. In another
investigation (Jaikumar et al., 2016), authors supposed that protective C. longa effect extract
against y-radiation is responsible for modulating the levels of microelements, antioxidant enzymes
and inflammatory cytokines. In addition, in vitro protective effect of new RIDROS natural
mixture, containing C. longa, significantly reduces oxidative stress and DNA double-strand breaks
and fully absorbed low doses of X-rays (0.25 Gy) in human umbilical vein endothelial cells
(Jaikumar et al., 2016). Also, C.longa extracts stimulate glutathione transferase and prevent cell
proliferation possessed breast cancer activity (Jasmine R, 2016).

Haberlea rhodopensis (Friv.)
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Typical for Balkan region H. rhodopensis is a perennial medicinal plant, (Gesneriaceae family)
rich in luteolin, hexeridine, synapic and ferulic acid, caffeifloylethyanoid glycoside miconoside,
characterized by the strong antioxidant properties of its extracts (Mihaylova et al., 2013). It is
proven that the higher phenolic content in 70% ethanol extracts of H. rhodopensis directly
correlates with high antioxidant activity (Mihaylova et al., 2013) and increased free-radical
inhibition. Georgieva et al., 2013 notes that H. rhodopensis as natural product plays a modulatory
role in vitro against cellular damage, induced by y-irradiation and its high antioxidant capacity
increases the activity of cellular SOD and CAT. In addition, H. rhodopensis extracts after
metabolic profiling not reported any cytotoxic activity, have anti-radical properties and are useful
as phytotherapeutic agents (Todorova, Atanasov, 2016). Kostadinova et al..-2016-reported that the
extracts of H. rhodopensis have a beneficial effect on mitochondrial activity, the integrity of cell
membranes in human (HaCaT) keratinocytes, by reducing inflammatory processes and reducing
ROS. Drought-induced oxidative damages increase the content of polyphenols and two types of
glycosides - phenylethanoids and xispidulin 8-C-glucosides in the structure of H. rhodopensis.
Probably, this plays a protective role on the medicinal plant, helps overcome oxidative changes by
reprogramming and redirecting resources to cell protection and significantly increased antioxidant
capacity (Mihaylova et al., 2015; Georgieva et al., 2017). Besides ethanol and methanol extracts
of H. rhodopensis exhibit an antioxidant effect by reducing H>O»-induced toxicity in both normal
and malignant cell lines (Djilianov et al., 2016). The radioprotective and immunomodulatory
properties of the H. rhodopensis extract were evaluated in rabbits after 2Gy irradiation (Dobreva
et al., 2015). The phenolic compounds isolated from H. rhodopensis demonstrate cytoprotective
properties and contribute the inhibition of lipid peroxidation in rat hepatocytes (Kondeva-Burdina
etal., 2013).

Conclusion

Plant antioxidants dose protects against oxidative disorders or completely neutralized chemo-
or virus-induced oxidative stress. Different studies provide information about efficacy,
chemopreventive plant-antioxidants, and microbial species as therapeutic agents against drug-
induced toxicity and there were widely used in traditional medicine.
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