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ABSTRACT

Since thousands of years, herbal products were used for medical purposes in old
cultures. The present trend to re-discover the medical potential of herbs started to
grow with the general awareness of the medical hazards of several chemical
pharmaceutical preparations. Similarly, for several decades, antibiotics,
Coccidiostat and other chemical feed additives were massively used in animal
husbandry. However, due to their negative impact on consumer health, they were
banned in many countries. The present work discusses some natural alternative
available for use in human and veterinary medical fields. The number of
commercially available herbal products increases rapidly in the markets
worldwide and are expected to overtake the number of pharmaceuticals of
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INTRODUCTION

In traditional medicine of old cultures like
Egypt, China, India, and Greece, the use of medical
plants to control human and animal diseases was well
established  (El-Sayed and Kamel, 2021). The
cumulative experience over decades and centuries
provides us with thousands of herbs/ foodstuffs that
possess medical/health benefits (called nutraceuticals).
These include plant active substances (plant secondary
metabolites) such as alkaloids, polyphenols, steroidal
compounds  (saponins), glycosides,  aromatic
compounds (alcohols, ketones, etheric oils), flavonoids,
in addition to trace elements, vitamins and minerals
(Othman et al., 2019; El-Sayed et al., 2021a). One of
the most commonly used herbs is garlic which was and
still being commonly used in herbal medicine due to its
high content of organosulfur compound mainly Allicin
(S-allyl-L-propene thiosulfinate).

Allicin is a potent anti-inflammatory,
antibacterial, antioxidant, and immunostimulant
substance (Frankic et al., 2009; Alam et al., 2018),
and broccoli is rich in sulforaphane, used for the
prevention of cancer and atherosclerosis, and for the
treatment of Alzheimer’s disease, and the improvement
of the situation of autism. Table 1 is presenting other
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herbs which are also known to be potent antioxidants
such as genistein  (present in  soybeans),
epigallocatechin (green tea), resveratrol (grapes),
melatonin (grapes and nuts), curcumin (Curcuma),
indole (cruciferous vegetables), lycopene (grapefruits),
and garcinol (Garcinia indica fruit) (El-Sayed et al.,
2021a).

However, the use of herbal medications
became less popular in the last century with the
development of chemical pharmaceuticals. This is
attributed to many factors related to the vegetation
ecology such as the differences in the concentration of
secondary plant metabolites in response to differences
in water & soil nature, climatic conditions (temperature
& humidity), altitude, subspecies of the used herb,
method of extraction, harvesting & storage conditions.
Moreover, the presence of several active ingredients in
one plant complicates the complete understanding of
the mechanism of action and interactions of herbal
preparations. Furthermore, in addition to the previously
mentioned factors, the inactivation of several active
substances by light or the short shell life of volatile &
essential oils all these factors favoured the use of
chemical substances (Soni et al., 2015; Zhao et al.,
2016; Yang et al., 2018).
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Table 1: Examples for investigated nutraceutics which exert their action via epigenetic modulations:

Herbal Sources

Nutraceutical
Active ingredient

Medical Effects

References

Leguminous plant foods Genistein antioxidant, anti-cancer, improve (Borradaile et al.,
Soybeans, chickpeas, bone health, antilipogenic, hepato - | 2002; Reinwald et
lupin, fava beans, barley protector al., 2010; Paul et al.,
meal, broccoli, 2017; Hanedan Uslu
cauliflower, sunflower, et al., 2019).
caraway kudzu, psoralea
Grapes , nuts, pepper, Melatonin antioxidant, hepato -protector, anti- | (Meng et al., 2017,
tomato, germinated inflammatory Hanedan Uslu et al.,
seeds, soybean 2019).
Red clover, soy, alfalfa Biochanin A antioxidant, anti- cancer, neuro- (Suetal., 2013;
sprouts, Cicer arietinum, protective, A prevents adipogenesis, | Hanski et al., 2014)
peanuts, chickpea, , anti-bacteria for healthy bone
formation
Curcuma longa curcumin Antioxidant, immunomodulator, anti- (Catanzaro et al.,
inflammation, anti-cancer, protective 2018; Liu et al.,
effect against chemotherapy induced 2018; Akter et al.,
side effects 2019).
Echinacea purpurea, E. caffeic acid immunomodulator (Catanzaro et al.,
pallida or E. angustifolia) derivatives 2018)
(phenolic
compounds)
Green / white tea epigallocatechin-3- | Hepato-protector, anti-atherogenic, (Pastoriza et al.,
gallate anti-oxidant, anti-cancer 2017; Lietal., 2018;

Rangi et al., 2018)

Cruciferous vegetables
(rutabaga, turnip,
Brussels, broccoli,
cabbage, sprouts,
cauliflower, collard
greens, kale, radish,

Indole-3-carbinol

Antioxidant, hepato-protector, anti-
atherogenic, anti-inflammatory, anti-
arthritic, anti-cancer

(Lee et al., 2018).

Cruciferous vegetables (
broccoli, cabbage,
cauliflower, kale)

3,3"-
diindolylmethane

Antioxidant, anti-angiogenic , anti-
cancer, treatment of  septic
cardiomyopathy and side effects

(Lanza-Jacoby and
Cheng, 2018; Xia et
al., 2018; Lu et al.,

unduced by irradiation therapy., 2019).
reno-protective
Cruciferous vegetables Benzyl Antioxidant, anti-cancer, prevents (Alsanea & Liu,

such as broccoli, Brussels
sprouts or cabbages in
addition to papaya seeds,
moringa,

isothiocyanate

obesity / fatty liver, and insulin
resistance

2017).

Cruciferous vegetables
such as broccoli, Brussels
sprouts or cabbages

Sulforaphane

anti-cancer, anti-Helicobacter
activity, prevents Alzheimer's
Disease, protects from cardiovascular
and neurodegenerative diseases and
diabetes, reduces signs of Autism

(Kim & Park, 2016;
Yang et al., 2016;
Lynch et al., 2017).

Grapes, Vitis vinifera, Resveratrol Antioxidant, anti- atherogenic, anti- | (Markus and Morris,
labrusca, mulberries, cancer, For the treatment of | 2008; Ndiaye et al.,
peanuts. neurological disorders, | 2011; Berman et al.,
cardiovascular diseases, skin 2017; Kim et al.,
disorders, metabolic diseases 2017).
(obesity. Diabetes and non-alcoholic
fatty liver disease)
Tomatoes and other red Lycopene Antioxidant, protect cardiovascular | (Mozos et al., 2018)

fruits / vegetables (red
grapefruits, red carrots,
guava watermelons,

papayas)

system  (antiatherosclerotic, anti-
hypertensive, protective endothelial
effects, antioxidant, anti-
inflammatory, anti-apoptotic.
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Anti-inflammation, antioxidant,
prevention of cardiovascular
Garcinia indica fruit Garcinol diseases, diabetes, allergy, and | (Beheraetal., 2016).
neurodegenerative diseases also anti-
cancer, anti-bacterial,
parsley, celery, Apigenin anti-inflammation, anti-cancer, | (Nabavi et al., 2017;
artichokes neuroprotective, nephroprotective Wu et al., 2017).
Galega officinalis Metformin Anti-diabetes, anti-cancer, weight (Rozengurt et al.,

(galega, goat's-rue, reduction 2010; Li et al., 2015)

French lila)

Nigella sativa Thymoquinone Anti-epileptic, renoprotective, (Khader & Eckl,
analgesic, anticonvulsant, hepato- | 2014; Shaterzadeh-

protective,
antioxidant, anti-cancer

anti-inflammatory, | Yazdi et al., 2018).

Rheum palmatum, Emodin Anti-bacterial, anti-cancer (Chukwujekwu et al.,
buckthorn, rhubarb, 2006; Hsu & Chung,
Japanese knotweed 2012).
Thunder God Vine, Triptolide Immunosuppression, anti- | (Vispé et al., 2009;
Tripterygium wilfordii inflammation, anti-cancer, Meng et al., 2014).
Plumbago, Drosera, Plumbagin Anti-inflammation,  immunological (Cao et al., 2018).
Nepenthes, black walnut adjuvant, anti-microbial, anti-

drupe coagulant, anti- atherosclerosis, anti-
malarial, anti-cancer
Ginkgo biloba ginkgolic acids anti-oxidant, anti-cancer, improve | (Chang etal., 2018).
cerebral circulation
Grean tea Catechins (mainly | anti-cancer, antioxidant, improve (Wolfram, 2007;
the metabolism  and  cardiovascular | Wang et al., 2018).
Epigallocatechin diseases.
gallate (EGCQ))
coffee coffee polyphenols | Antioxidants, prevents Metabolic | (YYamagata, 2018).
syndrome / Type 2 Daibetes and
atheriosclerosis.
Garlic Allicin Anti-inflammatory,  anti-bacterial, | (Huang et al., 2011).
anti-cancer
Another reason why the use of herbal The diet has a great influence on the naturally

preparations became less popular is the lack of
understanding of their mode of action which remains
unknown and needs to be elucidated in most herbal
products. There are many reasons for this in opposite to
chemical  preparations.  For instance,  while
conventional drugs are prepared and studied as single
agents, herbal preparations contain several plant
metabolites which exert their effect in combination or
synergistic way (Bhikha and Glynn 2018).

Herbal products can exert their effect directly
through the modulation of epigenomic activities, or
indirectly through their effect on microbiome (prebiotic
effect). For instance, microbial metabolites such as
short chain fatty acids (SCFAs) are microbial by-
products of ingested fibres. The SCFAs can support the
mucosal immune response in the gut, utilized as energy
source by intestinal epithelium, regulate the gut
motility and reduce local inflammation by
downregulating responsible genes (El-Sayed et al.,
2021a).
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inhabitant micro-organisms (the gut microbiota). Their
number and composition of change continuously in
response to the nutritional status and certain
medications. As an example, receiving high doses of
antibiotics or changes in the dietary life style will
dramatically change the number and composition of
gut microbiome (EI-Sayed et al., 2021b).

At present, due to the growing interest in
phytogenic feed additives to replace chemicals, several
herbal commercial products became available for
therapeutic and  prophylactic  purposes.  New
technologies enabled the exact estimation of the
content of the active ingredients. Presently, at least
25% of all drugs prescribed worldwide have a herbal
origin (Rastogi et al., 2015). The growing interest in
green farming and to replace the chemical products
with natural product has many reasons such as the legal
restrictions aiming to ban using antibiotics as feed
additive growth promotor, growing resistance of
pathogens against antibiotics and coccidiostats, the



El-Sayed A. et al.....

chemical residues in the feed which harmfully affect
the health of consumer, herbal products do not need
withdrawal time as in most chemical preparations, the
high safety of herbal products on animal health, and
finally the absence of negative effect on the
environment as many chemicals will be later excreted
in manure to the environment to pollute soil and
ground water (Rastogi et al., 2015; Mund et al., 2017;
Okocha et al., 2018). While, some commercial
products contain herb extracts, many manufacturers
prefer to use the whole plant parts to supply the
consumer with the full spectrum of the valuable active
ingredients in the herb which usually interact in a
synergetic way together (Rasoanaivo et al., 2011). For
instance, the antimicrobial effect of Juglans regia
(walnut) and Camellia sinensis (tea plant, tea shrub)
increases when both substances are combined and can
even eliminate multiple-resistance bacteria (Farooqui
et al., 2015). Similarly, the antioxidant and anti-
inflammatory effect of curcumin clearly increases
when mixed with capsaicin (Setiawan et al., 2021).

Moreover, the involvement of many plants in
one product aims usually to exert the required effect
via several mode of actions and to overcome possible
development of resistances (Rasoanaivo et al., 2011).
In addition, mixing several plants together with the
same effect and synergetic mode of actions in one
product avoids the use of high amounts from one single
plant in order to provide the same potential of the
therapeutic effect. The use of a single plant or a
selected part or a plant in large amounts not only
enhances the development of resistance (as it has only
one mode of action compared with multiple modes of
actions upon using several plants) but may also to
refuse the feed and change in the taste of the milk due
to the excretion of plant metabolites in the milk. This
can be seen when using the leaves of neem tree as
immunostimulant or as growth promotor in cattle
(Joint, 2006; Lakhani et al., 2019).

1. Herbal products in human medicine

At least 15,000-20,000 herbs are known for
their therapeutic properties in India (Bedi et al., 2016).
They are mainly used to protect the heart, kidney, liver
and nervous system from pathological disorders. Other
plants can be used to treat infectious diseases as
parasitic infestation or metabolic disorders such as
diabetes type 2. The fields of their application include
different ways. Firstly, the protection of heart (cardio-
protective) (e.g. the herbs diosgenin, isoflavones,
sulforaphane, carotinized, catechin, and quercetin)
(Shah et al., 2019). Secondly, for supporting of the
kidney functions (Reno-protectors). The old Chinese
medical school used the roots of Astragalus
membranaceus or Astragalus Mongholicus to treat
renal disorders. Recent research revealed the presence
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of than 60 medical components in the plant roots
(Zhong et al.,, 2013). Thirdly, supporting liver
performance (hepato-protectors). Herbs including
Silymarin  (Silybum marianum or milk thistle),
Andrographis paniculata, Solanum nigrum, Ocimum
sanctum, and Phyllanthus niruri are the most
commonly used herbal hepato-protectors worldwide.
Their ability to revitalize exhausted liver cells is well
documented (Saller et al., 2001; Pradhan and Girish,
2006; Bedi et al., 2016). Fourthly, Neuroprotective
herbs such as Tianma (Gastrodia elata Blume) can be
applied either to support patients following stroke or to
improve the general performance of the nervous system
(Kim, 2005; Manavalan et al., 2012). Fifthly, other
herbal products such as origanum majorana, ferula
persica willd, paeonia officinalis, ferula gummosa
boiss, lavandula stoechas, cedrus deodara loudon,
ferula asafoetida, caesalpinia bonducella roxb, bryonia
alba, cuscuta epithymum murray, and coriandrum
sativum are characterized by their anticonvulsant
effects and therefore can be used as Antiepileptics (Liu
etal., 2017).

Sixthly, for the treatment of parasitic
infestation, in sub-Sahara African countries, several
herbs are used to treat malaria infestation including
Tapinanthus  dodoneifolius, Lophira lanceolata,
Combretum collinum,  Anthocleista nobilis, Celtis
integrifolia, Ficus capraefolia, Oppilia celtidifolia,
Securinega virosa, Terminalia avicenoides, and
Cordia myxa. Others are common for the treatment of
Trypanosomiasis such as (Striga spp., Lannea
kerstingii, Cassytha spp, Securidaca longepedunculata,
Terminalia avicenoides, Anchomanes difformis, Parkia
clappertioniana, Khaya senegalensis, and Piliostigma
reticulatum), or against Schistosomiasis (e.g. Solanum
nodiflorum, Apodytes  dimidiata,  Swartzia
madagascariensis, Balanites  maughamii, B.
aegyptiaca, Combretum imberbe, C. molle, Warburgia
salutaris, W. ugandensis, Euclea natalensis, Jathropha
curcas, Sapindus saponaria, Gardenia thunbergia,
Phytolacca dodecandra, and Berkheya speciosa)
(Mwangi et al., 2017). Seventhly, supporting the uro-
genital system as diuretic such as amatymbica Eckl. &
Zeyh., Carum carvi L., Coriandrum sativum L.,
Foeniculum vulgare L., Foeniculum vulgare Mill,
Petroselinum hortense Hoffm, Petroselinum sativum
Hoffm, Steganotaenia araliacea Hochst, Apocynum
venetum L., Carissa edulis Vahl, Achyrocline
satureioides DC., Artemisia thuscula Cav., Bidens
odorata Cav., Centaurea phyllocephala Boiss.,
Cichorium endivia L., Helichrysum ceres, Hieracium
pilosella L., and Mikania glomerata Spreng (Wright et
al., 2007), other herbs are known to have Antilithiatic
activity (such as Kalanchoe pinnata and Rotula
aquatica) (Gilhotra et al., ), and even for the treatment
of prostatic hyperplasia in men by Pumpkin seed oil
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and saw palmetto oil (Hong et al., 2009). Eighthly,
Helping patients suffering from metabolic disorders as
Diabetes mellites Type 2 to recover their normal /
physiological metabolic activities. Several herbal plants
exert a potential hypoglycemic effect such as Bauhinia
forficata, Gymnema sylvestre, Ricinus communis,
Swertia punicea, Combretum micranthum,
Sarcopoterium spinosum, Parinari excelsa, Vernonia
anthelmintica, Elephantopus scaber, and Liriope
spicata and therefore are used for the control of blood
sugar level in traditional medicine (Rao et al., 2010).

Ninthly, herbal products were even found
efficient in controlling tooth caries. Commercial neem
and tea tree oil toothpastes could prevent the
multiplication of caries inducing bacteria Lactobacillus
casei, Candida albicans, and Streptococcus mutans
(Srichan et al., 2021).

2. Applications in veterinary sector

With the boom of research in the field of
herbal medical feed additives, key companies like
BIOMIN Holding GmbH (Austria), Delacon
Biotechnik GmbH (Austria), Cargill Incorporated
(USA), and Life Circle Nutrition AG (Switzerland)
became the major global players in providing potential
phytogenic feed additives and feed preparations. For
instance, Herb-All COCC-X® (Life Circle Nutrition
AG, Switzerland) provided better performance than
chemical coccidiostats and could efficiently reduce the
severity of the intestinal lesions and the number of
sporulated oocysts in the dropping of the poultry.
Moreover, the potency of Herb-All COCC-X® in
controlling coccidial infestation increased with time
and there was no need for rotation (Fayed and
Ruegge, 2022). The addition of herbal feed additives
may aim to treat a present disease, increase production
and farm profitability or control diseases and prevent
their emerge in the herd. In addition, herbal feed
additives can also be added to bind mycotoxins (e.g.
green algae), as anti-oxidant agents (e.g. green tea), as
stomachic to increase appetite (e.g. chilli), and to
support liver (silymarin) (Surai, 2015).

2. 1. The therapeutic applications of herbs
include

Therapeutic application of herbs can be
summerized as follow:
(1) antimicrobial activity (e.g. Azadirachta indica
(neem plant) and Origanum vulgare) even against
multiple resistant bacteria. The neem extract is
commercially available as soap, oil, spray or capsules.
(2) support the digestion and anti-diarrhoea (e.g.
Myristica fragrans (nutmeg), Elettaria caramomum
(Caradamon), Coriandum sativum L (Coriander) and
Cinnamomum zeylanicum (Cinnamon)) (Tipu et al.,
2006). Commercial herbal anti-diarrheal preparations
such as Diaroak®, Salcochek® (Ayurvet Limited) and
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Herb-All GUT® (Life Circle Nutrition) are now
available in the market and can be efficiently used to
treat non-specific diarrhea in calves (Ranaut et al.,
2018).

(3) liver support: Several plants are known for their
hepato-protection such as Boerhaavia diffusa,
Silymarin, Yakrifit Bolus viz. Andrographis
paniculata, Eclipta alba, Phyllanthus niruri, Tephrosia
purpurea, and Picrorhiza kurroa. They support normal
physiological functioning of liver and decrease the
harmful effect of chemical feed contaminants as
mycotoxins, or pesticides (Hadiya et al., 2010).

(4) anti-parasitic  effect  (anthelmintic  and
coccidiostats): Herbal anthelmintics are known since
long time and are still in use in traditional medicine
such as Allium sativum (Lillaceae), Acacia albida
(Fabaceae), Adhatoda vesica (Acanthaceae), Alangium
lamarckii  (Alangiaceae), Albizia anthelmintica,
Artemisia mesatlantica (Asteraceae), Bixa orellana
(Bixaceae), and Butea monosperma (Fabaceae) (Jain
et al., 2013). Recently, commercial herbal coccidiostats
like Herb-All COCC-X® (Holarrhena antidysenterica
and Alium sativum) were developed. They showed
more  coccidiostat  efficiency than  chemical
coccidiostats in poultry and rabbits (Jung et al., 2021;
Fayed and Ruegge, 2022). The presence of a mixture
of herbs in one commercial product is very important
to prevent the development of resistance (Mushtaq et
al., 2017). Similar results were achieved in another
study where ZeeCox delivered the same anticoccidial
effect as ionophores (Palavesam et al., 2021).

(5) Treatment of mastitis: As several herbal
products possess antimicrobial potential, they were
applied in mastitis therapy. The herbs can be
applied topically or via intramammary infusion.
They delivered superior results in comparison to
antibiotics and could reduce the somatic cell count
in milk (SCC) (Mushtagq et al., 2017).

At present commercial herbal products for
the treatment of mastitis are available such as the
intramammary infusion Phyto-Mast® (herbal
IMM, Bovinity Health LLC, Narvon) (Mullen et
al., 2014). The therapeutic application in
veterinary field is also well documented.
Treatment of mastitis in dairy cattle can be
achieved by the topical application or
intramammary infusion of several plants such as
garlic, Taraxacum mongolicum, Viola patrinu,
Scutellaria baicalensis, Folium isatidis, Lonicera
japonica, Angelica dahurica, Angelica dahurica,
Coptis chinensis, Phellodendron amurense, and
Rheum officinale are also used for the treatment of
bovine mastitis in old China (El-Sayed and
Kamel, 2021). (6) stimulating innate immunity in
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farm animals (e.g. cinnamon (Cinnamomum cassia),
mustard (Brassica juncea), dandelion (Taraxacum
officinale), and safflower (Carthamus tinctorius))
(Lillehoj et al., 2018). Among the commonly used
commercial herbal in the last years the
immunostimulant  Winters® (by PDN GmbH,
Germany) which contains a large cocktail of essential
oils including Anise, Eucalyptus, Ginger tincture,
Oreganum oil, Peppermint oil, Rosmarin extract,
Caraway oil, Tea tree oil, Thyme oil, Artichoke
tincture, and Silybum marianum tincture (according to
the homepage of manufacturer). (7) Treatment of none-
infectious diseases such as urolithiasis especially in
poultry. Supplementation of commercial products
which consist of both herbal and inorganic ingredients
such as Fetorin® could improve the redox status, renal
function, immune and anti-inflammatory responses in
diseased poultry (El-Sebaei et al., 2021).

2. 2. Application for the increase of farm
profitability

In addition to their therapeutic potential, herbs can also
be used to increase animal production, for instance
herbal galactagauge are herbs which can be
supplemented to increases milk production such as
Cuminum cyminum (Cumin), Curcuma aeruginosa,
Curcuma zeodharia, Curcuma mangga, Cyterus
rotundus, Pulraria tuberose, Withania somnifera,
Arundo donax, Asparagus racemosus, Cissampelos
pareira, Eclipta alba, Solanum nigrumon, Foeniculum
vulgare, Ipomea digitata, Lepidium sativum,
Glycyrrhiza glabra, Tribulus terrestri, Foeniculum
vulgare, Leptadenia reticulata, and Nigella sativa
(Nurdin et al., 2011; Behera et al., 2013).

Moreover, herbal feed additives can be used as
alternative of antibiotic growth promoters in feedlots
and broilers. They improve feed conversion ratio
(FCR), and body weight gain. Field trial reports carried
out in Switzerland revealed that the herbal hepato-
protector Herb-All LIVER® could not only protect the
liver cells against the harmful effects of chemicals but
could also aid in re-vitalization and detoxification of
exhausted liver cells (Mahanta et al., 2016).

In poultry, herbal feed additives are added to increase
egg production in laying hens. Traditional medical
plants in China as A. membranaceus dried root (Radix
Astragali), Salvia miltiorrhiza Bunge, and Cnidium
monnieri fruit (Cnidii Fructus) are commonly used for
this purpose (Xiao et al., 2019).

2. 3. Supplementation to prevent/ control
diseases

Commercial herbal products can also be
supplemented to prevent or to decrease the prevalence
of certain diseases in the farm. For instance, (1) herbal
teat dips which are commonly used to control mastitis
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(e.g. Cinnatube (teat sealant, New AgriTech
Enterprises, Locke) and Phyto-Mast (herbal IMM,
Bovinity Health LLC, Narvon)) (Mullen et al., 2014).
(2) Herbal insect repellents and insecticides: the most
famous example worldwide is the neem tree. The use
of insect repellents and insecticides helps to control
insect-borne diseases in farm animals, prevents the loss
of blood due to blood sucking insects, and decrease the
negative effects of stress resulting from the insect bites
(Tipu et al., 2006). (3) Herbal mycotoxin binders:
while some herbal products can be used to support the
liver cells and to minimize the effect of mycotoxins
present in the feed, other commercial products tend to
combine herbal extracts with non-organic mycotoxin
binders such as Mycofix (Biomin GmbH) which
combines (according to the manufacturer) inorganic
substances (bentonite and diatomous earth), enzymes
(fumzyme), yeast and living bacteria (Eubacterium
strain BBSH 797) to maximize the binding potential
(Pietri et al., 2009).

CONCLUSION

Since centuries, herbal medicine was used to
treat man and animal diseases. However, herbal
products lost their position due to several factors such
as the improper standardization of their content of
active ingredients. Recently, due to public health
hazards, several countries started to restrict the use of
certain  pharmaceutical preparations in  human
medicine. Similarly, several chemical feed additives
are banned to be used in farm animals worldwide for
the same reason. Based on the cumulative experience
in traditional medicine, current research focused on the
construction of novel synergetic herbal formulations,
and to develop -in parallel- advanced laboratory tools
for their standardization. This, in turn, brought old
herbal formulations back to life to provide an efficient
alternative to chemical preparations. The current work
describes the medical application of herbal products in
human and veterinary medicine.

Declaration of Conflicting Interests
The authors revealed that there is no potential
conflicts of interest.

REFERENCES

AKTER J., HOSSAIN, M. A., TAKARA, K., ISLAM, M.
Z., and HOU D.-X., 2019. Antioxidant activity of
different species and varieties of turmeric (Curcuma
spp): Isolation of active compounds. Comparative
Biochemistry and Physiology Part C: Toxicology &
Pharmacology 215: 9-17. doi:
10.1016/j.cbpc.2018.09.002.

ALAM, R., FAWZI, E. M., ALKHAL,F M. I,
ALANSARI, W. S., ALEYA, L., and ABDEL-
DAIM, M. M., 2018. Anti-inflammatory,


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/salvia-miltiorrhiza

Future Trend to Replace Chemical Products with........

immunomodulatory, and antioxidant activities of
allicin, norfloxacin, or their combination against
Pasteurella multocida infection in male New Zealand
rabbits. Oxidative Medicine and Cellular Longevity
2018. https://doi.org/10.1155/2018/1780956 /
ALSANEA, S., and LIU, D., 2017. BITC and S-Carvone

Restrain  High-Fat Diet-Induced  Obesity  and
Ameliorate Hepatic Steatosis and Insulin Resistance.
Pharm Res 34: 2241-2249.
https://doi.org/10.1007/s11095-017-2230-3

BEDI, O, BIJJEM, K. R. V., KUMAR, P., and
GAUTTAM, V., 2016. Herbal Induced
Hepatoprotection and Hepatotoxicity: A Critical
Review. Indian journal of physiology and
pharmacology 60: 6-21. available at:

https://pubmed.ncbi.nlm.nih.gov/29953177/
BEHERA, A. K., SWAMY, M. M., NATESH, N., and
KUNDU, T. K., 2016. Garcinol and its role in chronic

diseases.  Anti-inflammatory  Nutraceuticals and
Chronic Diseases 435-452. doi: 10.1007/978-3-319-
41334-1_18.

BEHERA, P. C., TRIPATHY, D. P., and PARIJA, S,
2013. Shatavari: Potentials for galactogogue in dairy
cows. Indian Journal of Traditional knowledge. 12:9-
17. available at: shorturl.at/dmvJO

BERMAN, A. Y., MOTECHIN, R. A., WIESENFELD,
M. Y., and HOLZ, M. K., 2017. The therapeutic
potential of resveratrol: a review of clinical trials. npj
Precision Onc 1: 1-9. doi: 10.1038/s41698-017-0038-6.

BHIKHA, R., GLYNN, J., 2018. The pharmacological
action of common herbal remedies. American Journal
of Internal Medicine, 6:5, 99-107. doi:
10.11648/j.ajim.20180605.13

BORRADAILE, N. M., DREU, L. E. DE, WILCOX, L.
J., EDWARDS, J. Y., and HUFF, M. W., 2002. Soya
phytoestrogens, genistein and daidzein, decrease
apolipoprotein B secretion from HepG2 cells through
multiple mechanisms. Biochemical Journal 366: 531—
539. doi: 10.1042/BJ20020046.

CAO, Y.-Y, YU, J, LIU, T.-T., YANG, K.-X., YANG,
L.-Y., CHEN, Q., SHI, F., HAO, J.-J.,, CAl, Y,
WANG, M.-R., LU, W.-H., and ZHANG, Y., 2018.
Plumbagin inhibits the proliferation and survival of
esophageal cancer cells by blocking STAT3-PLK1-
AKT signaling. Cell Death Dis 9: 1-13. doi:
10.1038/s41419-017-0068-6.

CATANZARO, M., CORSINI, E., ROSINI, M,
RACCHI, M., and LANNI, C. 2018.
Immunomodulators inspired by nature: a review on
curcumin and echinacea. Molecules 23: 2778. doi:
10.3390/molecules23112778.

CHANG, L., LIU, T., CHAI, Z, JIE, S, LI, Z., LIU, M,,
DONG, W., WANG, X., and ZHOU, B., 2018.
lincRNA-p21 Mediates the Anti-Cancer Effect of
Ginkgo Biloba Extract EGb 761 by Stabilizing E-
Cadherin Protein in Colon Cancer. Med Sci Monit 24:
9488-9496. doi: 10.12659/MSM.911924.

CHUKWUJEKWU, J. C., COOMBES, P. H,
MULHOLLAND, D. A., and VAN STADEN, J.,
2006. Emodin, an antibacterial anthraquinone from the
roots of Cassia occidentalis. South African Journal of
Botany 72: 295-297.
doi.org/10.1016/j.sajb.2005.08.003

26

EL-SAYED, A., ALEYA, L., and KAMEL, M., 2021A.
Microbiota and epigenetics: promising therapeutic
approaches? Environmental Science and Pollution
Research 28: 49343-49361. doi: 10.1007/s11356-021-
15623-6.

EL-SAYED, A., ALEYA, L., and KAMEL, M., 2021B.
Microbiota’s role in health and diseases. Environ. Sci.
Pollut. Res. Int. 28: 36967-36983.
https://doi.org/10.1007/s11356-021-14593-z

EL-SAYED, A, KAMEL, M., 2021. Bovine mastitis
prevention and control in the post-antibiotic era.
Tropical animal health and production 53: 1-16. doi:
10.1007/s11250-021-02680-9.

EL-SEBAEI, M., EL-SHAFEI, R.,, EL-ADL, M,
FARAG, A., and ELADL, A, 2021. Biochemical and
molecular effects of a commercial diuretic with herbal
extract on experimentally induced urolithiasis in
chickens. Veterinary Research Communications. doi:
10.1007/5s11259-021-09866-4.

FAROOQUI, A., KHAN, A., BORGHETTO, I., KAZMI,
S. U, RUBINO, S., and PAGLIETTI, B., 2015.
Synergistic antimicrobial activity of Camellia sinensis
and Juglans regia against multidrug-resistant bacteria.
PloS one 10: e0118431. doi:
10.1371/journal.pone.0118431

FAYED, R. H., and RUEGGE, K., 2022. Comparative
Anticoccidial Potential of Maxiban 160 and Herb-All
COCC-X against Eimeria Species Infestation on
Intestinal Lesion and Oocyte Shedding in Broilers.
Journal of Applied Veterinary Sciences. 7: 1-6. DOI:
10.21608/JAVS.2022.111055.1117

FRANKIC, T., VOLJC, M., SALOBIR, J., and REZAR,
V., 2009. Use of herbs and spices and their extracts in
animal nutrition. Acta Agric Slov 94: 95-102. available
at:  http://aas.bf.uni-lj.si/zootehnika/94-2009/PDF/94-
2009-2-95-102.pdf

GILHOTRA, U. K., MOHAN, G., and CHRISTINA, A.
J. M., 2013. Antilithiatic activity of poly-herbal
formulation tablets by in-vitro method. Journal of
Applied Pharmaceutical Science 3: 043-048. DOI:
10.7324/JAPS.2013.3509

HADIYA, K. K., RAVIKANTH, K., MAINI, S., and
THAKUR, D., 2010. Effect of Herbal Liver Tonic
Yakrifit Bolus on Body Weight Gain in Dairy Calves.
Veterinary World 3: 469-470, available at:
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.
1.1.399.9322& rep=repl& type=pdf

HANEDAN, USLU, G., CANYILMAZ, E., SERDAR, L.,
and ERSOZ, S., 2019. Protective effects of genistein
and melatonin on mouse liver injury induced by whole-
body ionising radiation. Molecular and Clinical
Oncology 10: 261-266. doi: 10.3892/mc0.2018.1790

HANSKI, L., GENINA, N., UVELL, H.,
MALINOVSKAJA, K., GYLFE, A., LAAKSONEN,
T., KOLAKOVIC, R., MAKILA, E., SALONEN J.,
and HIRVONEN J. 2014. Inhibitory activity of the
isoflavone biochanin A on intracellular bacteria of
genus Chlamydia and initial development of a buccal
formulation. PLoS One 9: e115115. doi:
10.1371/journal.pone.0115115.

HONG, H., KIM, C.-S., and MAENG, S., 2009. Effects of
pumpkin seed oil and saw palmetto oil in Korean men
with  symptomatic benign prostatic hyperplasia.


https://doi.org/10.1155/2018/1780956
https://doi.org/10.1007/s11095-017-2230-3
https://pubmed.ncbi.nlm.nih.gov/29953177/
https://doi.org/10.1016/j.sajb.2005.08.003
https://doi.org/10.1007/s11356-021-14593-z
https://dx.doi.org/10.21608/javs.2022.111055.1117

El-Sayed A. et al.....

Nutrition research and practice 3: 323-7. doi:
10.4162/nrp.2009.3.4.323.

HSU, S.-C., and CHUNG, J.-G., 2012. Anticancer potential
of emodin. BioMedicine 2: 108-116. doi:
10.1016/j.biomed.2012.03.003.

HUANG, J., PLASS, C., and GERHAUSER, C. 2011.
Cancer chemoprevention by targeting the epigenome.
Curr Drug  Targets 12: 1925-1956. doi:
10.2174/138945011798184155.

JAIN, P., SINGH, S, SINGH, E. K., VERMA, S. K,
KHARYA, M. D., and SOLANKI, S., 2013. Review
Article Anthelmintic potential of herbal drugs. Int J Res
Dev Pharm L Sci. 2: 412-427, available at:
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.
1.1.300.5506&rep=repl &type=pdf

JOINT, F. A. O. 2006. Improving animal productivity by
supplementary feeding of multi-nutrient blocks,
controlling internal parasites and enhancing utilization
of alternate feed resources. A publication prepared
under the framework of an RCA with technical support
of the Joint FAO/IAEA Programme of Nuclear
Techniques in Food and Agriculture. available at:
https://www-pub.iaea.org/MTCD/Publications/PDF/
te_1495 web.pdf

JUNG, C. A, TORGERSON, P. P,, BOLT, R., GRIMM,
F., SCHADLER, J., ALBINI, S., and LIESEGANG,
A., 2021. Alternatives to robenidine to control
gastrointestinal disorders of weaner rabbits in the field.
Veterinary and Animal Science 13: 100179. doi:
10.1016/j.vas.2021.100179

KHADER, M., and ECKL, P. M., 2014. Thymoquinone:
an emerging natural drug with a wide range of medical
applications. Iran J Basic Med Sci 17: 950-957.
available
at:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4387230/

KIM, H. 2005. Neuroprotective herbs for stroke therapy in
traditional eastern medicine. Neurol Res 27: 287-301.
doi: 10.1179/016164105X25234.

KIM, J. K., and PARK, S. U., 2016. Current potential
health benefits of sulforaphane. EXCLI Journal,
15:571-577. doi: 10.17179/excli2016-485

KIM, Y. J.,CHUNG, S. O., KIM, J. K,, and PARK, S. U.,
2017. Recent studies on resveratrol and its biological
and pharmacological activity. EXCLI Journal; 16:602-
608. doi: 10.17179/excli2017-253

LAKHANI, N., KAMRA, D. N., LAKHANI, P., and
ALHUSSIEN, M. N., 2019. Immune status and
haemato-biochemical profile of buffalo calves
supplemented with phytogenic feed additives rich in
tannins, saponins and essential oils. Tropical animal
health and  production 51. 565-573. doi:
10.1007/s11250-018-1727-z.

LEE, C. M., LEE, J.,, NAM, M. J.,, and PARK, S.-H.,
2018. Indole-3-Carbinol Induces Apoptosis in Human
Osteosarcoma MG-63 and U20S Cells. BioMed
Research International 2018: 1-13. doi:
10.1155/2018/7970618.

LI, F., WANG, Y., LI, D., CHEN, Y. QIAO, X,
FARDOUS, R., LEWANDOWSKI, A., LIU, J,
CHAN, T.-H., and DOU, Q. P., 2018. Perspectives
on the recent developments with green tea polyphenols
in drug discovery. Expert opinion on drug discovery
13: 643-660. doi: 10.1080/17460441.2018.1465923.

27

LI, Y., GO, V. L. W., and SARKAR, F. H., 2015. The role
of nutraceuticals in pancreatic cancer prevention and
therapy: Targeting cellular signaling, miRNAs and

epigenome. Pancreas 44: 1-10. doi:
10.1097/MPA.0000000000000257.

LILLEHOJ, H. LIU, Y., CALSAMIGLIA, S,
FERNANDEZ MIYAKAWA, M. CHI, F,
CRAVENS, R., OH, S., and GAY, C., 2018.

Phytochemicals as antibiotic alternatives to promote
growth and enhance host health. Veterinary Research
49. doi: 10.1186/513567-018-0562-6.

LIU, W., GE, T., PAN, Z.,, LENG, Y., LV, J.,and LI, B.,
2017. The effects of herbal medicine on epilepsy.
Oncotarget 8: 48385-48397. doi:
10.18632/oncotarget.16801.

LIU, Z,, HUANG, P., LAW, S., TIAN, H., LEUNG, W.,
and XU, C., 2018. Preventive effect of curcumin
against chemotherapy-induced side-effects. Frontiers in
pharmacology 1374. doi: 10.3389/fphar.2018.01374.

LYNCH, R., DIGGINS, E. L., CONNORS, S. L.
ZIMMERMAN, A. W., SINGH, K. LIU, H,
TALALAY, P, and FAHEY, J. W. 2017.
Sulforaphane from Broccoli Reduces Symptoms of
Autism: A Follow-up Case Series from a Randomized
Double-blind Study. Glob Adv Health Med 6:

2164957X17735826. doi:
10.1177/2164957X17735826.
MAHANTA, J., BORGOHAIN, B., SARMA, M,

SAPCOTA, D., and HUSSAIN, J., 2016. Effect of
dietary supplementation of herbal growth promoteron
performance of commercial broiler chicken. 51:1097-
1100. doi: 10.18805/ijar.11420

MANAVALAN, A., RAMACHANDRAN, u.,
SUNDARAMURTHI, H., MISHRA, M., SZE, S. K,,
HU, J.-M., FENG, Z. W., and HEESE, K., 2012.
Gastrodia elata Blume (tianma) mobilizes neuro-
protective capacities. Int J Biochem Mol Biol 3: 219-
241. available at:
https://pubmed.ncbi.nlm.nih.gov/22773961/

MARKUS, M. A., and MORRIS, B. J., 2008. Resveratrol
in prevention and treatment of common clinical
conditions of aging. Clin Interv Aging 3: 331-339.
available at:
https://pubmed.ncbi.nIm.nih.gov/18686754/

MENG, C., ZHU, H., SONG, H., WANG, Z., HUANG,
G, LI, D., MA, Z.,, MA, J., QIN, Q., SUN, X., and
MA, J., 2014. Targets and molecular mechanisms of
triptolide in cancer therapy. Chin J Cancer Res 26:
622-626. doi: 10.3978/j.issn.1000-9604.2014.09.01.

MENG, X., LI, Y., LI, S.,, ZHOU, Y., GAN, R.-Y., XU,
D.-P., and LI, H.-B., 2017. Dietary sources and
bioactivities of melatonin. Nutrients 9: 367. doi:
10.3390/nu9040367.

MOZQOS, I, STOIAN, D., CARABA, A., MALAINER,
C., HORBANCZUK, J. 0., and ATANASOV, A. G.,
2018. Lycopene and Vascular Health. Frontiers in
Pharmacology 9. doi.org/10.3389/fphar.2018.00521
available  at:  https://www.frontiersin.org/articles/
10.3389/fphar.2018.00521/full

MULLEN, K. A. E., ANDERSON, K. L., and
WASHBURN, S. P., 2014. Effect of 2 herbal
intramammary products on milk quantity and quality
compared with conventional and no dry cow therapy.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4387230/
https://arccjournals.com/journal/indian-journal-of-animal-research/B-3159
https://doi.org/10.3389/fphar.2018.00521

Future Trend to Replace Chemical Products with........

Journal of Dairy Science 97: 3509-3522.  doi:
10.3168/jds.2013-7460.

MUND, M. D., KHAN, U. H.,, TAHIR, U., MUSTAFA,
B.-E.-, and FAYYAZ, A., 2017. Antimicrobial drug
residues in poultry products and implications on public
health: A review. International Journal of Food
Properties 20: 1433-1446.
doi.org/10.1080/10942912.2016.1212874

MUSHTAQ, S., SHAH, A, SHAH, A, LONE, S,
HUSSAIN, A., QAZI, P., and MD NIAMAT ALlI,
D., 2017. Bovine mastitis: An appraisal of its
alternative herbal cure. Microbial Pathogenesis 114.
doi: 10.1016/j.micpath.2017.12.024.

MWANGI, V., MUMO, R., NYACHIEO, A, and
ONKOBA, N., 2017. Herbal medicine in the treatment
of poverty associated parasitic diseases: A case of sub-
Saharan Africa. Journal of Herbal Medicine 10. FAO
report  available at:  https://agris.fao.org/agris-
search/search.do?recordID=US201900432388

NABAVI, S., KHAN, H., D’ONOFRIO, G., SAMEC, D.,
SHIROOIE, S., DEHPOUR, A., ARGUELLES, S.,
HABTEMARIAM, S., and SOBARZO-SANCHEZ,
E., 2017. Apigenin as Neuroprotective Agent: of mice
and men. Pharmacological Research 128. doi:
10.1016/j.phrs.2017.10.008.

NDIAYE, M., PHILIPPE, C., MUKHTAR, H., and
AHMAD, N. 2011. The Grape Antioxidant
Resveratrol for Skin Disorders: Promise, Prospects, and
Challenges. Archives of biochemistry and biophysics
508: 164-70. doi: 10.1016/j.abb.2010.12.030.

NURDIN, E., AMELIA, T., and MAKIN, M., 2011. The
Effects Of Herbs On Milk Yield And Milk Quality Of
Mastitis Dairy Cow. 36: 104-108.
DOl:https://doi.org/10.14710/jitaa.36.2.104-108

OKOCHA, R. C,, OLATOYE, I. O., and ADEDEJI, O.
B., 2018. Food safety impacts of antimicrobial use and
their residues in aquaculture. Public health reviews 39:
1-22. doi: 10.1186/s40985-018-0099-2.

OTHMAN, L., SLEIMAN, A., and ABDEL-MASSIH, R.
M., 2019. Antimicrobial activity of polyphenols and
alkaloids in middle eastern plants. Frontiers in
microbiology 10: 911. doi: 10.3389/fmich.2019.00911.

PALAVESAM, A., SUGANYA, S, SANJEEVI, T.,
VIJAYASHANTHI, R., NITHIYANANDHAM, M.,
MAINI, S., TMA, S, and RAMAN, M., 2021.
Comparative efficacy of ionophores and ZeeCox®, a
phytogenic multistage anticoccidial against Chicken
Coccidiosis. The Journal of Phytopharmacology 10:
98-104. doi:10.31254/phyt0.2021.10205.

PASTORIZA, S., MESIAS, M., CABRERA, C. A., and
RUFIAN-HENARES, J., 2017. Healthy properties of
green and white teas: an update. Food & Function 8:
2650-2662. doi: 10.1039/c7fo00611]

PAUL B., ROYSTON K. J., LI Y., STOLL M. L.,
SKIBOLA C. F.,, WILSON L. S., BARNES S,
MORROW C. D., and TOLLEFSBOL T. O., 2017.
Impact of genistein on the gut microbiome of
humanized mice and its role in breast tumor inhibition.
PloS one 12: e0189756. doi:
10.1371/journal.pone.0189756.

PIETRI, A.,, BERTUZZI, T., PIVA, G, BINDER, E.,
SCHATZMAYR, D., RODRIGUES, 1., 2009.
Aflatoxin transfer from naturally contaminated feed to

28

milk of dairy cows and the efficacy of a mycotoxin
deactivating product. doi: 10.3923/ijds.2009.34.42

PRADHAN, S. C.,, and GIRISH, C. 2006.
Hepatoprotective  herbal drug, silymarin  from
experimental pharmacology to clinical medicine. Indian
journal of medical research 124: 491.available at:
https://pubmed.ncbi.nIm.nih.gov/17213517/

RANAUT, N., SHARMA, P., RAVIKANTH, K., and
GANGULY, B., 2018. Comparative efficacy of herbal
anti-diarrheal products for treatment of diarrhea in
calves. Pharmaceutical and Biological Evaluations.doi:
http://dx.doi.org/10.26510/2394-0859.pbe.2018.01

RANGI, S., DHATWALIA, S. K., BHARDWAJ, P.,
KUMAR, M., and DHAWAN, D. K., 2018. Evidence
of similar protective effects afforded by white tea and
its active component ‘EGCG’ on oxidative-stress
mediated hepatic dysfunction during benzo(a)pyrene
induced toxicity. Food and Chemical Toxicology 116:
281-291. doi: 10.1016/j.fct.2018.04.044.

RAO, M. U., SREENIVASULU, M., CHENGAIAH, B,
REDDY, K. J., and CHETTY, C. M., 2010. Herbal
Medicines for Diabetes Mellitus: A  Review.
International Journal of PharmTech Research. 11:
1883-1892 available at: shorturl.at/egAKY

RASOANAIVO, P.,, WRIGHT, C. W., WILLCOX, M. L.,
and GILBERT, B., 2011. Whole plant extracts versus
single compounds for the treatment of malaria: synergy
and positive interactions. Malaria journal 10: 1-12.
doi: 10.1186/1475-2875-10-S1-S4.

RASTOGI, S., PANDEY, M. K. PRAKASH, J.,
SHARMA, A., and SINGH, G. N., 2015. China
Lipstick Display Holder-cosmetic display rack-
WEDAC Point of Sale Display Co., Ltd-pzhl. org. pl.
Pharmacognosy Reviews 9: 155. doi: 10.4103/0973-
7847.162140.

REINWALD, S., MAYER, L. P, HOYER, P. B,
TURNER, C. H., BARNES, S., and WEAVER, C.
M., 2010. A longitudinal study of the effect of
genistein on bone in two different murine models of
diminished estrogen-producing capacity. Journal of
Osteoporosis 2010. doi: 10.4061/2010/145170

ROZENGURT, E., SINNETT-SMITH, J.,, and
KISFALVI, K., 2010. Crosstalk  between
insulin/insulin-like growth factor-1 receptors and G
protein-coupled receptor signaling systems: a novel
target for the antidiabetic drug metformin in pancreatic
cancer. Clinical Cancer Research 16: 2505-2511. doi:
10.1158/1078-0432.CCR-09-2229.

SALLER, R., MEIER, R., and BRIGNOLI, R., 2001. The
use of silymarin in the treatment of liver diseases.
Drugs 61: 2035-2063. doi: 10.2165/00003495-
200161140-00003.

SETIAWAN, P. Y. B., KERTIA, N., NURROCHMAD,
A., and WAHYUONO, S., 2021. Curcumin in
combination: Review of synergistic effects and
mechanisms in the treatment of inflammation. Journal
of Applied Pharmaceutical Science 11: 001-011. doi:
10.7324/JAPS.2021.110201

SHAH, S. M. A.,, AKRAM, M., RIAZ, M., MUNIR, N,
RASOOL, G., 2019. Cardioprotective potential of
plant-derived molecules: a scientific and medicinal
approach. Dose-response 17: 1559325819852243. doi:
10.1177/1559325819852243


https://doi.org/10.1080/10942912.2016.1212874
https://dx.doi.org/10.3923/ijds.2009.34.42

El-Sayed A. et al.....

SHATERZADEH-YAZDI, H., NOORBAKHSH, M.-F.,
SAMARGHANDIAN, S., and FARKHONDEH, T.,
2018. An Overview on Renoprotective Effects of
Thymoquinone. KDD 4 74-82. doi:
10.1159/000486829

SONI, U, BRAR, S., GAUTTAM, V. K., 2015. Effect of
seasonal variation on secondary metabolites of
medicinal plants. Int J Pharm Sci Res, 6:9, 3654-3662.
DOI: 10.13040/1JPSR.0975-8232.6(9).3654-62

SRICHAN, R., THAWEBOON, B., THAWEBOON, S.,
and MALA, S., 2021. Antimicrobial activity of neem
toothpaste against caries- associated microorganisms.
41: 213-218. available at:  Available from:
https://he02.tci-
thaijo.org/index.php/mdentjournal/article/view/252161

SU, S.-J, YEH, Y.-T., SU, S.-H., CHANG, K.-L., SHYU,
H.-W., CHEN, K.-M., and YEH, H., 2013. Biochanin
a promotes osteogenic but inhibits adipogenic
differentiation: evidence with primary adipose-derived
stem cells. Evidence-Based Complementary and
Alternative Medicine 2013. doi: 10.1155/2013/846039.

SURAI, P. F. 2015. Silymarin as a Natural Antioxidant: An
Overview of the Current Evidence and
Perspectives. Antioxidants (Basel, Switzerland), 4:1,
204-247. doi.org/10.3390/antiox4010204

TIPU, M. A, AKHTAR, M. S,, RAJA, M. I. A, and
ANJUML1, M. 1., 2006. New Dimension of Medicinal
Plants As Animal Feed. Pakistan Veterinary Journal 26:
144-148. available  at: http://pvj.com.pk/pdf-
files/26_3/page%20144-148.pdf

VISPE, S., DEVRIES, L., CREANCIER, L., BESSE, J.,
BREAND, S., HOBSON, D. J., SVEJSTRUP, J. Q.,
ANNEREAU, J.-P., CUSSAC, D., DUMONTET, C,,
GUILBAUD, N., BARRET, J.-M., and BAILL, C,,
2009. Triptolide is an inhibitor of RNA polymerase |
and ll—dependent transcription leading predominantly
to down-regulation of short-lived mRNA. Molecular
Cancer Therapeutics 8: 2780-2790. doi: 10.1158/1535-
7163.MCT-09-0549.

WANG, L., ZENG, B., LIU, Z., LIAO, Z., ZHONG, Q.
GU, L., WEI, H., and FANG, X., 2018. Green Tea
Polyphenols Modulate Colonic Microbiota Diversity
and Lipid Metabolism in High-Fat Diet Treated HFA
Mice. J Food Sci 83: 864-873. doi: 10.1111/1750-
3841.14058.

WOLFRAM, S. 2007. Effects of green tea and EGCG on
cardiovascular and metabolic health. J Am Coll Nutr
26: 373S-388S. doi:
10.1080/07315724.2007.10719626.

WRIGHT, C., VAN-BUREN, L., KRONER, C. I, and
KONING, M. M. G., 2007. Herbal medicines as
diuretics: A review of the scientific evidence. Journal
of ethnopharmacology 114: 1-31. doi:
10.1016/j.jep.2007.07.023.

WU, T, LI, H,, CHEN, J., CAO, Y., FU, W., ZHOU, P.,
and PANG, J., 2017. Apigenin, a novel candidate
involving herb-drug interaction (HDI), interacts with
organic anion transporter 1 (OAT1). Pharmacological
Reports 69: 1254-1262.
doi: 10.1016/j.pharep.2017.06.012.

XIAO, Y. Q., SHAO, D., SHENG, Z., WANG, Q., and
SHI, S., 2019. A mixture of daidzein and Chinese herbs
increases egg production and eggshell strength as well

as blood plasma Ca, P, antioxidative enzymes, and
luteinizing hormone levels in post-peak, brown laying
hens. Poultry science. doi: 10.3382/ps/pez178.

YAMAGATA, K. 2018. Does Coffee Polyphenols Have a
Preventive Action on Metabolic Syndrome Associated
Endothelial Dysfunctions? An Assessment of the
Current Evidence. Antioxidants (Basel) 7: E26. doi:
10.3390/antiox7020026.

YANG, L., WEN, K. S., RUAN, X., ZHAO, Y. X., WEI,
F., and WANG Q. 2018. Response of plant
secondary metabolites to environmental
factors. Molecules, 23:4, 762.
doi.org/10.3390/molecules23040762

YANG L., PALLIYAGURU D. L., and KENSLER T. W.
2016. Frugal Chemoprevention: Targeting Nrf2 with
Foods Rich in Sulforaphane. Semin Oncol 43: 146—
153. doi: 10.1053/j.seminoncol.2015.09.013.

ZHAO, Y. H, JIA, X., WANG, W. K., LIU, T., HUANG,
S. P.,and YANG, M. Y., 2016. Growth under elevated
air temperature alters secondary metabolites in Robinia
pseudoacacia L. seedlings in Cd-and Pb-contaminated
soils. Science of the Total Environment, 565, 586-594.
doi.org/10.1016/j.scitotenv.2016.05.058

ZHONG, Y., DENG, Y., CHEN, Y., CHUANG, P. Y., and
HE, J. C., 2013. Therapeutic use of traditional Chinese
herbal medications for chronic kidney diseases. Kidney
international 84: 1108-1118. doi: 10.1038/ki.2013.276

How to cite this article:

El-Sayed A., Fayed R.H., Castafieda Vazquez
H., Ruegge K., 2022. Future Trend to Replace
Chemical Products with Nutraceutical Food /
Feed Additive: A Mini Review. Journal of

Applied Veterinary Sciences, 7 (3): 20— 29.
DOl :https://dx.doi.org/10.21608/javs.2022.130321.1140

29


https://dx.doi.org/10.21608/javs.2022.130321.1140
https://www.researchgate.net/scientific-contributions/M-I-ANJUM1-AND-M-L-RAJA-31309666
https://www.researchgate.net/scientific-contributions/M-I-ANJUM1-AND-M-L-RAJA-31309666
https://doi.org/10.3390/molecules23040762
https://doi.org/10.1016/j.scitotenv.2016.05.058

