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ABSTRACT

In veterinary practice, especially
in developing countries, antibiotics are
being commonly used for treatment of
different ailments. Owing to increased
consumer awareness and scientific
developments to quantify the antibiotic
residue in animal products, and the
implications of the antibiotic residue on
human health and antibiotic resistance,
now-a-days alternatives to antibiotics are
being searched. Ethno-veterinary practice
based on traditional wisdom might be
an alternate for usage of antibiotics in
veterinary practice. This is expected to
facilitate clean, green and environment
friendly animal production and reduce
the usage of antibiotics to the maximum
possible extent. Use of herbal ingredients
as a feed additive or for treatment purpose
is preferred due to its natural constituent of

a variety of beneficial molecules, absence

of residual effects, non-hazardous and eco-
friendly with minimum problem of drug
resistance. In this review, it is aimed to
summarize the information on experimental
knowledge on efficacy, possible modes of
action, and aspects of application of phyto-
medicine as feed additives in ruminant
as well as on non-ruminant animals. The
medicinal properties such as appetizers and
digestion stimulant, galactagogue, growth
anti-microbial,

promoter, anti-oxidant,

anti-inflammatory, = immune-modulators,
anti-cancer and the effects of various herbs
on reproductive performance of animals

are also discussed.
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INTRODUCTION

In the last few years, there has been

an increased demand for herbal medicine
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because of their natural origin and less side
effects. Many traditional medicines in use
are derived from medicinal plants. The
traditional and ethno-veterinary practices
have been in use for centuries. These
herbal products are easily accessible, easy
to prepare and administer with little or no
cost at all. Due to development of antibiotic
resistance by the bacteria (Verma et al.,
2007; Lambey et al., 2009; Kumar et al.,
2011; Verma et al., 2012), efforts are being
directed towards immune-modulation so
that the animal combats the infection using
the natural mechanism. Ethno-veterinary
medicine deals with people’s knowledge,
skills, methods, practices and beliefs
about the care of their animals and to keep
them healthy, which are acquired through
practical experience and has traditionally
been passed down orally from generation
to generation (Toyang et al., 2007). In the
era of emerging antibiotic resistance and
residual effects in food products, food
safety concern, Ethno-veterinary medicine
can play a substantial role for safeguarding
health of humans and animals. Herbal
medicines have always been a form of
therapy for livestock among resource poor
smallholder farmers in developing countries
(Mizaei-Aghsaghali, 2012). The published
information about uses of different herbs
and spices to improve the immunity and as
a treatment of different conditions in farm

animals is compiled and discussed below.

Herbs and spices as appetizer and

digestion stimulants

Different herbs and spices affect
digestion processes differently.  They
have wide variety of active components;
most of them stimulate the secretion of
saliva. It has been reported that dietary
supplementation of turmeric (Curcuma
longa) in pigs improved feed conversion
ratio  (Laing
2013).

been reported to have properties such

and Wongtangtintharn,
Dill (Anethum graveolens) has

as carminative, stomachic and diuretic
(Hosseinzadeh et al., 2002; Amin and
Sleem, 2007). Cumin possesses numerous
medicinal properties such as astringent that
benefits the digestive apparatus and acts
as stimulant of the sexual organs. There is
evidence to suggest that herbs, spices and
various plant extracts possess appetite and
digestion-stimulating properties (Lavinia
et al., 2009). Curcuma, cayenne pepper,
ginger, anis, mint, onions, fenugreek, and
cumin enhance the synthesis of bile acids
in the liver and their excretion in bile,
which beneficially effects the digestion
and absorption of lipids. A majority of
these spices stimulate the function of
pancreatic enzymes (lipases, amylases and
proteases), while few increase the activity
of digestive enzymes of gastric mucosa
(Frankic et al., 2009). It is also reported

that supplementation of garlic, fenugreek,
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Nigella sativa and camomile to Zaraibi
goat improved the digestibility coefficients
of dry matter, organic matter, and crude
protein (Allam et al., 1999). Combination
of  herbal

reticulata, Nigella sativa, Foeniculum

preparations  (Leptadenia
vulgare, Pueraria tuberose and Asparagus
racemosus) was evaluated and reported to
beeffective in curing digestive disorders and
early restoration of normal milk production
in lactating buffaloes (Kumari and Akbar,
2006). Further, it has been reported that
combination of cinnamaldehyde, capsicum
oleoresin and carvacrol was beneficial for
the gastrointestinal ecosystem and gastric
emptying in weaned pigs (Manzanilla et
al., 2004).

Herbs and spices as growth promoter

Feed supplements possessing
growth promoting activity increase stability
of feed and beneficially influence the
gastrointestinal ecosystem. A brown algae
Ascophyllum nodosum could be a good
feed supplement with growth promoting
activity of pigs infected with E. coli
(Turner et al., 2002). It was reported that
feed conversion was significantly improved
in broilers supplemented with a mixture
of oregano, laurel, sage, anis and citrus
essential oils, and the reason attributed was
effective availability of nutrients due to the
changes in intestinal ecosystem (Cabuk et
al., 2006). In another study, the effect of

supplementation of mixture of cinnamon,
oregano, thyme, cayenne pepper and citrus
extracts and a mixture of plant extracts and
organic acids was compared with nutritive
antibiotic avilamicin in broiler chicken. The
authors found that chicken supplemented
with plant extracts attained significantly
higher body weight than the ones in the
control or avilamicin group where higher
body weightwas attributed as aconsequence
of increased feed consumption (Lippens et
al., 2005).

Herbs and spices as galactagogue

In modern Ayurvedic practices, the
roots of Shatavari are considered to be ef-
fective galactogogue (Thomson, 2002). It
is also reported that Shatavari has anti-oxy-
tocic property which is responsible for sta-
bilizing the foetus and preventing the abor-
tion (Nagamani ef al., 2012). Fenugreek
seed is widely used as a galactagogue for
nursing mothers to increase breast milk
supply (Fleiss, 1988). Supplementation of
Galactin® (50 gm/day/animal), a Shatavari
based polyherbal galactogogue, in lactat-
ing crossbred cows showed improvement
in milk production (Ramesh et al., 2000).
It was inferred that the herbal preparation
showed galactopoietics activity and could
be considered as an alternative for lacto-
genic hormones for inducing and enhanc-
ing milk yield in crossbred cows (Singhal,
1995).
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Herbs and spices as immune-modulator

During recent days, plant extracts
are being widely investigated for their
possible immune-modulator properties
across the world. It has been reported that
spices such as onion, garlic, mustard, red
chilli, turmeric, clove, cinnamon, saffron,
curry leaf, fenugreek and ginger have
antimicrobial, antioxidant and immune-
stimulating property (Rajendhran et al.,
1998; Tilak and Devasagayam, 2006). The
polysaccharides obtained from Astragalus
root, Isatis root, Achyranthes root and
Chinese Yam, are reported to considerably
improve the antibody titre in vaccinated
chicken (Hashemi and Davoodi, 2012).
Ginseng with its steroidal saponine, has
immune-stimulating properties including
cytokine  production  (Interleukin-2,
Interleukin-6, Tumor Necrosis Factor-o and
Interferon-y), macrophage activation and
lymphocyte activity (Mahima ef al., 2013).
Neem oil can selectively activate the cell
mediated immune response by activating
macrophages and lymphocytes (Chauhan,
2010). Withania somnifera root powder has
been reported to prevent cadmium-induced
oxidative stress in chicken (Bharavi ef al.,
2010). It was also evident that Amla helps
to reduce inflammation and oedema (Baliga
and Dsouza, 2011). Oil from Tulsi seeds can
modulate both humoral and cell-mediated

immunity (Mediratta, 2002). It was

suggested that Angelica sinensis modulates
host immunity through anti-inflammatory,
immunomodulatory, anti-oxidative and
antithrombotic properties (Yin et al.,
1980; Zhao and Moghadasian, 2008; Chao
and Lin, 2011; Yang et al., 2012). The
phenolic compounds of Argentinean herbs
llexpara guaiensis, Lippia integrifolia
and Mentha piperita possess antioxidant
and antibacterial activities (Vaquero et al.,
2010). The antioxidant activity of some
phenolic compounds in herbs was due to
their ability to quench lipid peroxidation,
prevent DNA oxidative damage, and
scavenge reactive oxygen species (Cao
and Cao, 1999; Kahkonen et al., 1999).
Isatidis radix has also been demonstrated
to suppress the growth of E. coli and H.
pyvlori and increased blood neutrophil
phagocytosis (Chan et al., 2008). Herbal
formulations (Syzygium cumini, Trigonella
foenum-graecum, Curcuma longa) could
re-establish the neutrophil functions and
lymphocytes proliferation capacity pointing
out that they can restore innate immune
functions (Bernhardt and D’Souza, 2012).

Herbs and spices as antiinflammatory

agents

Eicosanoids, have a major role
in various physiological and patho-
physiological processes of the body (Lesjak
et al., 2011). Compounds which possess
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antioxidant activity (including plant
polyphenols) can exhibit anti-inflammatory
activity through the termination of free-
radical reactions which take part in
arachidonic acid metabolism. Flavonoids
have long been recognized to possess anti-
inflammatory, anti-allergic, antiviral and
anti-proliferative activities (Muanda et al.,
2011) and helps in healing. Amla has been
reported to possess antioxidant and anti-
inflammatory property (Chang et al., 2012,
Park et al., 2012). Extracts of curcuma,
red pepper, black pepper, cumin, cloves,
nutmeg, cinnamon, mint and ginger showed
anti-inflammatory effect due to the major
active molecules with anti-inflammatory
action such as terpenoids and flavonoids
that suppress the metabolism of infla-
mmatory prostaglandins (Frankic et
al., 2009).The roots of Shatavari are
also considered to have effective anti-
inflammatory activity (Thomson, 2002).
Phenolic compounds play an important role
in the anti-inflammatory activity of plants
(Hyun et al., 2015; Jimenez, et al., 2015;
Zhang et al., 2015; Nadpal et al., 2016).
Turmeric also possesses anti-inflammatory
activity  and  antioxidant  activity
(Devasagayam et al., 2001), and its anti-
inflammatory action may be attributed to
inhibitionofpro-inflammatoryleukotrienes,
prostaglandins and arachidonic acid, as
well as to its neutrophil function during

inflammatory states.

Herbs and spices as anti-bacterial

agents

The majority of herbal feed
additives exert their antibacterial effect by
acting on the bacterial cell wall structure,
denaturing and coagulating proteins
(Kumar et al., 2015). It was reported that
several species derived from Croton such as
C. dracanoides, C. palanostigma and
C. lechleri possess inherent antimicrobial
activity and limits the infection.
Literature have also reported that dill
possess pharmacological effects such as
antibacterial (Singh et al., 2001; Lopez et
al., 2005), and anti-mycobacterial (Stavri
and Gibbons, 2005) activity. The alcoholic
extract of cumin presented a significant
inhibition of microorganisms, such as
Bacillus subtilis, Escherichia coli and
Saccharomyces cerevisiae. Also, cumin
possessed antimicrobial activity as well
as inhibits the growth of some fungi in the
putrefaction of foods and controls mildew
disease (Saksena and Saksena, 1984).
Cuminaldehyde (p-isopropil benzaldehyde)
present in the dried fruit of this plant
possess antimicrobial activity. Minimum
inhibitory concentration studies with
isolated cuminaldehyde (compared with
standard cuminaldehyde) indicate that it is
effective upon different microorganisms,
including bacterial strains, yeasts and fungi
(De et al., 2003). The ethanol extract of
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ginger also reported to have bactericidal
effect, especially against gram positive
bacteria (Alzoreky, and Nakahara 2003).
Spices such as onion, garlic, mustard, red
chilli, turmeric, clove, cinnamon, saffron,
curry leaf, fenugreek and ginger also have
antimicrobial, immune-stimulating and
antioxidant property (Rajendhran et al.,
1998; Tilak and Devasagayam, 2006).

Herbs and spices as anti-oxidants

It was reported that the antioxidant
activity of polyphenols is mainly due to
their redox properties that allow them to
act as reducing agents, hydrogen atom
donors, and singlet oxygen quenchers.
Legumes such as soybean (G/lycine max L.),
common bean (Phaseolus vulgaris L.), pea
(Pisum sativum L.), broad bean (Viciafaba
L.), chickpea (Cicer arietinum L.), white
lupin (Lupinus albus L.) and grass pea
(Lathyrus sativus L.) were examined for
their polyphenolic profile and found to
possess antioxidant and anti-inflammatory
activities (Sibul et al., 2016). Baczeka et
al. (2017) found that the essential oil and
extract of costmary (Tanacetum balsamita
L.) exhibited strong antibacterial activity
while tansy (Tanacetum vulgare L.) extracts
possessd higher antioxidant potential. High
antioxidant potential of tansy extract could
be related due to the high content of caffeic,

rosmarinic, and ferulic acids (Gulcin, 2006;

Satoetal.,2011; Munoz-Munozetal.,2013;
Bakota et al., 2015; Baczeka et al., 2017).
Metal chelating capacity is significant since
it reduces the concentration of catalyzing
transition metal in lipid peroxidation
(Ilhami et al., 2005). Chelating agents
(Fenugreek extract), which form o-bonds
with a metal, are effective as secondary
antioxidants, because they reduce the redox
potential thereby stabilizing the oxidized
form of the metal ion (Bukhari et al.,
2008). The stable 1, 1-diphenyl-2-picryl-
hydrazyl (DPPH®) radical has been used
to evaluate antioxidants for their radical
quenching capacity (Williams et al., 1995;
Hong and Tang, 1997). It was also reported
that a significant (p<0.05) decrease in the
concentration of DPPH° was observed due
to scavenging activity of fenugreek extract
(Bukhari et al., 2008). Curcumin is the
main active ingredient in turmeric and its
extracts act as free radical scavengers and
make effective antioxidants by modulating
against oxidative tissue damage through
the inhibition of reactive oxygen species
(ROS) generation, with no side effect
(Osawa et al., 1995). The mixture of
carvacrol, cinnamaldehyde and capsicum
oleoresin was tested for its antioxidative
properties and found effectively protected
pig’s blood lymphocytes against oxidative
DNA damage (Manzanilla et al., 2004).
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Herbs and spices having anticancer

property

Several herbal preparations are
proved to boost up the immune system and
make the body to defend against future or
existing cancer. Herbs such as echinacea,
aloe vera, tulsi, turmeric, shatavar, garlic,
aqueous extracts of black pepper and
cardamom and their essential oils, derived
from different parts of plants are claimed
to possess therapeutic properties as an
effective anticancer therapy (Boehm et
al., 2012). Green tea or black tea which
contains tumor growth inhibiting factors
as well as other polyphenols, vitamin
C, carotene, fluoride, zinc, selenium has
been shown to have anticancer property
(Mahimaet al.,2012). Phenolic compounds
of plants are hydroxylated derivatives of
benzoic acid and cinnamic acids and have
been reported to possess anti-oxidative
and anti-carcinogenic effects. Curcumin
inhibits growth of ovarian cancer cells
and induce apoptosis in lung cancer cell
lines. A mushroom called Ling Zhi (in
Chinese medicine) possess anti-cancer
property which contains triterpene as the
active ingredient and exerted cytotoxicity
due to alteration of proteins involved
in cell proliferation and or cell death,
carcinogenesis, oxidative stress, calcium
signaling and endoplasmic reticulum (ER)
stress (Majdalawieh et al., 2010). The

alcoholic extract of Tinospora cordifolia
has shown to have antitumor effect on the
spontaneous T-cell lymphoma and may
have some clinical implications (Singh et
al., 2004).

Herbs and spices as reproductive

stimulant
Anestrus

The combination of  Ficus
bengalensis, Anethum sowa and Asparagus
racemosus contains steroids/ triterpenoids
which play a major role in functional
deviations responsible for infertility, and
also due to presence of steroids along with
other phyto-chemicals, plays a possible
synergistic role which is important for
fertility (Nagamani ef al., 2012). Anestrous
cows treated using Fenugreek at the dose
rate of 200gm and Saraca asoca at the rate
of 50gm resulted in oestrus induction in
83.33 percent of cows with the conception
rate of 54.54 percent (Rajkumar, 2004).
Further, higher level of estradiol was
detected in treated group as compared to
control group. The cows and buffaloes
treated with Replanta® powder and
Replanta® liquid showed post-partum first
heat earlier after calving and reproductive
cycle was found to be more regularized as
compared to other drugs tested (Pandey
and Raghuvanshi, 1992).
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Uterine infection

Herbal therapy has been reported
to be beneficial for the uterine involution
following delivery (Ho et al., 2011; Chang
et al., 2013). It was reported that herbal
tincture treatment facilitated the uterine
recovery process in cows by improving the
uterine environment in consequence of an
earlier placental detachment and a balanced
uterine condition (Cui et al., 2014a).
“Replanta®” an herbal product was reported
to improve breeding efficiency, improved
uterine tone and resolving reproduction
problems like retention of placenta and
other postpartum complications in cows
(Koutecka, 1997).

Cyclicity

Recently it has been shown that
supplementation of herbal formula (Sheng
Hua Tang) consisting of Radix Angelicae
sinensis, Ligustici rhizoma, Semen
persicae, Zingiberis rhizoma and Radix
glycyrrhizae, is known to be beneficial
in alleviating postpartum diseases and
facilitating a return to normal reproductive
function in cows (Cui et al., 2014b). It
was also reported that Herba leonuri can
stimulate uterine contractions (Chan et
al., 1983; Ma, 2000; Zhao et al., 2008),
and modulate uterine hemorheology
and microcirculation (Liu, 2008). It

was also reported that Chinese herbal

medicine, Sheng Hua Tang promoted
uterine involution and ovarian activity in
postpartum dairy cows (Lee ef al., 2013).

Retention of foetal membranes

Retained foetal membrane is one
of the most common puerperal disorders
affecting the reproductive performance
of dairy cows (LeBlanc, 2008). Herbal
tincture extracted from a combination of
Herba leonuri, Angelicae sinensis Radix,
Flos carthami, Mpyrrha and Rhizoma
cyperi by percolation with 70 percent
ethanol to a concentration of 0.5 g crude
herb/ml, facilitated expulsion of retained
foetal membrane and improved subsequent
fertility (Cui et al. 2014a). This could
be result of the synergistic effect of
Herba leonuri’s ability to improve uterus
conditions (Chan et al., 1983; Ma et al.,
2000; Angelicae sinensis radix and Flos
carthami having immunomodulatory, anti-
inflammatory and antithrombotic properties
(Zhao and Moghadasian, 2008; Chao and
Lin, 2011; Jun et al., 2011; Yang et al.,
2012), Myrrh and Rhizoma cyperi having
analgesic and anti-inflammatory properties
(Dolara et al., 1996). The herbal formula
of Shang Hua Tang (Angelica sinensis,
120.0 g; Ligusticum chuanxiong, 45.0 g;
Prunus persica, 30.0 g; Zingiber officinale,
10.0 g; and Glycyrrhiza uralensis, 10.0
g.), when administered as a single dose

to cows of 600-kg body weight (equal to
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0.36 g crude drug per kg body weight)
produced beneficial effects in reducing
the incidence of retained placenta. It was
also reported that, a mixture comprising
of 2 kg of pearl millet grain (Pennisitum
americanum), 100 gm of fenugreek
(Trigonellafoenum graecum) seeds, 50 gm
of Lepidium sativum, 25 gm of Anetium
graveolens and 500 gm of jaggery, helps in

expulsion of placenta (Vaghasiya, 2001).

Current scientific evidence suggests
that there is significant potential to use
plants to enhance immunity and health
in animals. To gain advantageous effects
of herbs and spices, they can be added to
feed as dried plants or parts of plants and
as extracts. Numerous researches focused
on the classification of the biochemical
structures and physiological functions of
various feed additives of plant extracts.
However, plant extract cannot be easily
quantifiable and standardized due to their
complex composition. Therefore, future
study must be emphasized on quantification
and standardization of plant extracts. The
well proved beneficial effects of herbs and
spices need to be taken to the end users so
that they benefit in terms of prevention/
treatment of several ailments that leads to
huge loss to them. This, not only would
improve the animal health and production
but also help the farmers to reduce costs
associated with treatment besides reducing

the development of antibiotic resistance.
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