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Abstract Secondary metabolites act as an agent of
defense against herbivores, pathogens, and abiotic stress in
plants. They play as communicating agents to other living
organisms for the symbiotic establishment and this led to
the insinuation of their importance as the pharmacological
potential to human beings. In the floral wealth, the parasitic
plants are an unexplored source of secondary metabolites
which have the strongest potential to synthesize as they
developed excellent defense mechanisms due to the
evolutionary transition from autotropism to heterotropism.
They are traditionally used against viral & bacterial
infections by indigenous communities. Major reported
secondary metabolites like eriodictyl, naringenin
(Balanophora involucrate Hook. f. & Thomson), and
quercetin present in Cuscuta chinensis Roxb; Scurrula
parasitica L. and Viscum orientale Willd have the potential
to inhibit the growth of pathogens and might be the agent
to improve the immune system in human beings. Keeping
the importance on its potential, lack of scientific
documentation and development of new pathogens like
COVID-19, SARS-CoV-2, Ebola virus, Zika, Dengu,
HIN1 influenza, Middle East Respiratory Syndrome,
MDR-TB, M/XRR-TB, etc. in last decade, an attempt has
been made to gather information on parasitic plants of

Odisha, India traditional therapeutic values against viral &
bacterial infections due to the presence of diverse
secondary metabolites on them. They could be a good
source of novel formulations against contemporary &
future viral-bacterial infections like COVID-19, SARS-
CoV-2, H1IN1 Influenza, and M/XRR-TB.

Keywords Parasitic Plants, Bioactive Compounds,
Future Drugs, Hostplants, Odisha

1. Introduction

The concept of using plants as an alternative to medicine
has been known to mankind since time immemorial. In
developing countries, medicines to cure human ailments
are largely derived from plants and herbal extracts. A wide
variety of biologically active compounds found abundantly
in plants account for their use in traditional medicine [1-3].
About a quarter of the total medicinal drugs used in
developing countries are derived from plants and
unsurprisingly they are mainly used by the local
communities for a long period of time [4]. Hence, it
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indicates that all weapons are available in plant parts as
their defense mechanisms to kill or prevent novel viral &
bacterial pathogens. Plants contain both primary and
secondary metabolites. Secondary metabolites are smaller
molecules such as flavonoids, phenols, terpenoids,
alkaloids, saponins, etc. They are present in lesser
quantities than primary metabolites and they are
responsible for pharmacological activity [5]. In the present
scenario, about 25-50% of pharmaceuticals are plant-based
and there is a further need to explore unique plants from the
wild [6] to fight against evolving pandemics like COVID-
19, SARS-CoV-2, HIN1 Influenza, and M/XRR-TB. In
the last decades, many new pathogens have developed and
created unsolved situations due to malpractices of drugs, an
outbreak of pollution, deforestation, food behaviors,
climate change and, other anthropogenic activities. All the
above novel diseases indicate the probability of creating
new pathogens in the next decades, which may be the cause
to vanish the existence of Homo sapiens. Therefore, it is
time to think about reverse pharmacology & back to nature

to screen for new options to mitigate the unknown outbreak.

Keeping this burning view which is based on outbreaks &
COVID-19, an attempt has been made to gather
information on parasitic plants of Odisha traditionally used
against viral and bacterial diseases through literature in
various regions. The present study describes how
traditional remedies cured viral & bacterial infections, the
secondary metabolites extracted from them and their future
potential uses in human welfare against present and future
diseases.

1.1. Parasitic Plants: A Botanical Curiosity

Considered as botanical curiosities due to their unique
structure and properties, parasitic plants are those that are
dependent partially or completely on a host plant, mostly
for their nutrition. Though cosmopolitan in nature, they are
found to be quite common in terrestrial and epiphytic
habitats. They present an example of convergent evolution
where all the plants have escaped the dominant model of
evolution by gaining the capacity to acquire all or some of
the nutritional needs and other substances required for
growth, reproduction, development, adaptation, and self-
defense from their respective hosts [7]. These plants are
thus an example of the evolutionary transition from
autotropism to heterotropism [8]. Their host specificity is
also a driving force in their evolution and speciation [9].
They can be easily identified due to their peculiar
characteristics but some are so structurally similar that it is
difficult to identify them without proper examination.
Parasitic angiosperms are classified based on their
dependence on hosts for nutrients (hemi- or holoparasitic
plants), their mode of association with hosts (obligate or
facultative parasitic plants), or where they attach to hosts
(root or shoot parasitic plants) [10]. About concerning the
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carbon dependence of parasitic angiosperms on hosts, most
of the parasitic angiosperms range from complete
heterotrophic xylem- and phloem-feeders to complete
autotrophic xylem-feeders [11]. About 4100 species of
known parasitic plants are hemiparasites that can get most
of their carbon needs through their own photosynthesis [12].
Approximately 390 species are holoparasites with very low
or no photosynthetic capacity which indicate having
excellent defensive agents. There are about 40 % root
parasites and about 60 % aerial parasites, out of which
about 1400 hemiparasitic plant species belong to mistletoes
[13,14]. Common stem parasites like Cuscuta spp. and
examples of the root parasite include the Orobanche spp.
and many more. The hemiparasites have their own
chlorophyll but draw water and minerals from their host for
photosynthesis such as Santalum album L., a root
hemiparasite [15,7]. The details of the parasitic plants
found in India, their respective families, orders,
classification based upon their mode of nutrition, their
hosts, and the host families as well as their distribution in
India have been presented in Table 1.

1.2. Host-Parasitic Plant Relationship: Indicators of
Secondary Metabolites

An estimated 50% of all life forms on this planet are
parasitic and have the capacity to connect intimately with
the host to exploit its resources. Most Indian species of
Genus Scurrula have high host specificities and therefore
sometimes show visual resemblances to the preferred host.
In the case of genus Macrosolen, it not only prefers
Angiospermic trees but a few of them also grow on
Gymnosperms [16]. The selection and parasitizing of the
host may not be always very specific and may also depend
on the availability of the host through time and space [17].
Mistletoes, the aerial hemi-parasitic plants are known to
form the largest group with maximum diversity and belong
to the taxonomically related families of Loranthaceae and
Viscaceae within the order Santalales [18]. The parasites of
the animal kingdom are infamous for causing diseases
whereas the parasitic plants have a detrimental effect on the
host, especially the root parasitic plants of family
Orobanchaceae that cause severe damage to economically
important crops like Oryza sativa (rice), Solanum
lycopersicum (tomato), etc. [19]. They are ecologically and
economically valuable [12] and India is home to about 132
species which belong to families like Balanophoraceae,
Loranthaceae, Viscaceae, Orobranchaceae, Cuscutaceae,
Lauraceae, Scrophulariaceae, etc. [7]. The harmony
establishment between host-parasite indicates the synthesis
of some secondary metabolites which help to get parasitism
keys for a specific host. The synthesis gives us novel or
known bioactive compounds which might be used against
viral and bacterial infections.
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Table 1. Parasitic plants of Odisha: their mode of parasitism and distribution in India

Scientific Name

Mode of Parasitism

Distribution in India

Aeginetia indica L.

Root holo parasite

Throughout India [15, 7]

Balanophora abbreviata Blume.

Root holo parasite

Andaman Islands, Arunachal Pradesh, Assam, Karnataka,
Manipur, Meghalaya, Mizoram, Nagaland, Odisha,
Sikkim, Tripura, West Bengal and TamilNadu [35]

Balanophora

polyandra Griff.

Root holo parasite

Sikkim, Himalaya, Meghalaya, Odisha [7]

Buchnera hispida Buch.-Ham. ex D.
Don.

Root hemi parasite

Western and Central Himalayas, Odisha, Bihar, Central
India, Kerala, and Deccan Peninsula [15, 7]

Cassytha filiformis L.

Stem hemiparasitic vine

Found in most parts of India and mostly in Odisha [7]

Centranthera tranquebarica (Spreng.)
Merr.

Root hemiparasite

Bengal, Bihar, Odisha, Kerala and Deccan peninsula [7]

Centranthera indica L. Gamble.

Root hemiparasite

Throughout India, and Odisha [7]

Cuscuta reflexa Roxb.

Stem holo parasitic vine

Throughout India [7]

Dendrophthoe falcata L. f. Ettingsh.

Stem hemi parasite

Throughout India [15,7]

Macrosolen capitellatus (Wight &
Arn.) Danser

Stem hemi parasite

Odisha, Kerala, Karnataka and Maharashtra [36, 37]

Macrosolen cochinchinensis (Lour.)
Van Teigh.

Stem hemi parasite

Bihar, West Bengal, Sikkim, Assam, Tripura, Meghalaya,
Odisha and Andaman & Nicobar Islands [38, 15]

Orobanche aegyptiaca Pers.

Root holo parasite

Throughout the plains of India [7]

Orobanche cernua Loefl.

Root holo parasite

Deccan Peninsula and Odisha [15,7]

Santalum album L.

Root hemi parasite

Andhra Pradesh, Odisha, Deccan Peninsula, Karnataka
and Tamil Nadu [15,7]

Scurrula cordifolia (Wall.) G. Don.

Stem hemi parasite

Karnataka, Odisha [15, 37]

Scurrula parasitica L.

Stem hemi parasite

Karnataka, Assam, Manipur, Meghalaya, Odisha [15, 37,
39]

Sopubia delphinifolia (L.) G. Don.

Root hemi parasite

Western Peninsular India, Western Ghats, Eastern Ghats
and Odisha [7]

Striga asiatica (L.) Kuntze

Root hemi parasite

Odisha [7,15]

Striga angustifolia (D.Don) C.J.
Saldanha.

Root hemi parasite

Odisha [7]

Striga densiflora (Benth.) Benth.

Root hemi parasite

Upper Gangetic, Karnataka, Tamil Nadu Plain, Odisha and
Deccan Peninsula [7, 39,40]

Viscum articulatum Burm. f.

Stem hemi parasite

Odisha [7]

Viscum monoicum Roxb. Ex DC.

Stem hemi parasite

Bihar, West Bengal, Odisha, Sikkim, Assam and
Peninsular India [7]

Viscum orientale Willd.

Stem hemi parasite

Bihar, West Bengal, Sikkim, Assam, Odisha, Peninsular
India and Karnataka [7]
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1.3. Parasitic Plants and Their Traditional Uses

From time immemorial different parts of plants have
been used for the treatment and curing of various diseases,
maybe in the form of crude extract or a combination of
different extracts [20]. Conventionally the parasitic plants
have been used to provide relief from disorders like
diarrhea, indigestion, eczema, asthma, intestinal disorders,
as well as neurological disorders. They are also known to
curtail cancer and several heart diseases. Tribes globally
have been including different parts of these plants in their
diet to aid to their good health, for example, aqueous juice
of flowers of Dendrophthoe falcata L. f. Ettingsh. is used
to kill intestinal worm [7]; decoction of Striga asiatica (L.)
Kuntze. for relief from hypertension [21], whole plant of
Aeginetia indica juice is used to cure kidney problems,
whole plant paste of Cassytha filiformis is used to reduce
inflammation, the flowers of Dendropathoe falcata are
used to kill an intestinal worm, leaves powder paste/paste
is used as an antiseptic agent to cure wound and the whole
plant juice of Cuscuta reflexa with warm water is used to
cure jaundice. Details are listed in Table 2. It has been
found that the medicinal properties of such plants are due
to presence of certain secondary metabolites. Today,
secondary metabolites are not only artificially synthesized
but are also extensively used for making drugs and
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medicines. Yet, they fail to be as useful as the traditional
ones against viral & bacterial infections.

1.4. Parasitic Plant: A Source of Novel Secondary
Metabolites

A well-known fact that in plants, the secondary
metabolites are the organic compounds that are not directly
involved in the normal growth, development, or
reproduction rather they are used by the plant for its
defense against herbivores, pathogens, or abiotic stresses
like UV radiations [22]. These metabolites are derived from
the plants’ hosts thus the parasitic plants are a richer source
of the host’s metabolites compared to the host itself. These
host-derived secondary metabolites play an important role
in the interaction between parasitic plants and their hosts.
They are involved in signaling pathways involved in the
formation of the haustorium and in plant defense against
the parasite itself [23]. Even the germination of seeds of
such parasitic plants is triggered by host-derived signals
which help them to invade the host root [19]. There can be
a variety of metabolites as flavonoids, saponins, phenolic
compounds, lipids, alkaloids, tannins, lignins, coumarins,
etc. that act as anti-oxidants, insecticides, diuretics, anti-
inflammatory, antihepatotoxic, antitumor, antiviral,
antifungal, antianaphylatic, etc. [24].

Table 2. Ethnobotanical values of enumerated parasitic plants

Botanical Name Family Parts used Uses
Aeginetia indica L. Orobanchaceae Whole plant Whole plant juice is used to cure kidney
problems
Balanophora polyandra Griff. Balanophoraceae Whole plant The whole plant is used to kill intestinal worm
The whole plant is mixed with water and
Cassytha filiformis L. Lauraceae Whole plant crushed. The paste is used to cure
inflammation.
Centranthera indica (L.) Gamble. Scrophulariaceae Leaves Leaf juice is used to cure eye problems
It is an indicator of low pH soil and
carnivorous plants. It helps to search
Centranthera tranquebarica Scrophulariaceae Whole plant Utricularia species. When whole plants were
(Spring) Merr. P P macerated with water, froth appeared.
Therefore, it might be used against bacterial
infections due to the presence of saponin
Cuscuta reflexa Roxb. Convolvulaceae Whole plant The whole plant juice V.v'th vx_/arm water is used
to cure jaundice
Dendrophthge falcata (L.f.) Loranthaceae Flowers Aqueous juice is used to kill intestinal worm
Ettingsh.
Santalum album (L.) Santalaceae Wood The wood paste is used as a cooling agent
Striga asiatica (L.) Kuntze Scrophulariaceae Whole plant Whole plant decoction is gsed for relief from
hypertension
Striga densiflora (Benth.) Benth. Scrophulariaceae Whole plant The whole plant is used as antiseptic agents
Viscum articulatum Burm. f. Santalaceae Leaves Powder paste of leaves is used as an antiseptic
to cure wounds
Viscum monoicum Roxb. Santalaceae Fruits Fruits are used as laxative agents
Viscum orientale Willd. Santalaceae Whole plant The whole plant is used to cure cattle wounds
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1.5. Parasitic Plants under Threat: Hour for
Conservation of Novel Future Antiviral

With the unchecked anthropological activities and the
uncertainties in climatic changes, these floras that face
extinction even before their tremendous value can be
reported and utilized. Parasitic plants like Santalum album
L. fall under the vulnerable category [25]. Some parasitic
plants found in India like Alectra chitrakutensis (M.A. Rau)
R. Prasad & R.D. Dixit of the family Scrophulariaceae is a
critically endangered annual root parasitic herb [26]. In
western Himalayas, Balanophora involucrata Hook. F. &
Thompson is considered as endangered [27]. The species
like  Arceuthobium  minutissimum J.D. Hooker.,
Balanophora diocia R. Br. ex Royle. and a few others are
rare and endemic to India [15, 28]. Striga densiflora
(Benth.) Benth. of Orobanchaceae is endemic to Peninsular
India whereas Helixanthera wallichiana (Schult.f.) Danser.
belonging to the Loranthaceae family is rare and endemic
to the Western Ghats [29]. There is an additional difficulty
in the identification of such plants due to their rapid
diversification and hence many of them are misinterpreted.
For example, in the family Loranthaceae plants belonging
to the genus Scurrula are often confused with a closely
related genus Taxillus [30]. Visible threats are observed
during the survey and noted down. It was observed that the
major threat is deforestation because they are host-specific.
Habitat loss and lack of knowledge are the next reasons for
the declination of parasitic plants. They are a rich source of
secondary metabolites and their further study will enable
us to know more about their important uses and will
therefore encourage their conservation. A proper study of
such secondary metabolites is also necessary to understand
and create new and effective medications in the form of
novel pharmaceuticals.

2. Discussion

The presence of phytochemical constituents such
flavonoids, alkaloids, phenolic compounds, tannins,
saponins etc. [31-34] bestows the medicinal values of the
parasitic group of plants. They have been long used in folk
medicine for the treatment of a wide variety of pathological
conditions. In recent years, the scientific interest in
parasitic plants has increased greatly in the search for a
source of alternative medicine due to their parasitism.
Though very few reports are available and no or fewer
reports on validation of their traditional claim to formulate
the drugs. Although an extensive amount of scientific work
has been done on these parasitic plants yet a large number
of species remain partially studied for their secondary
metabolites. Alkaloids, flavonoids, terpenoids, and
phenolic compounds are of particular interest as they are
the major potent bioactive compounds responsible for most
of the activities shown by these plants. Therefore, a vast
area of future research remains possible in which the
isolation of new active principles would open doors to new
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possibilities. The lack of knowledge of these plants has
made many of the medicinally useful plants endangered
and on the verge of extinction. Hence it is essential to
control over-exploitation and destruction of green cover in
the name of progress and protect these amazing plants so
as to study their pharmaceutical potential and maintain
biodiversity.

3. Conclusions

The transmissions of novel pathogens are appearing each
year. For the last couple of years, we have been struggling
with SARS-CoV-2, HIN1 Influenza, M/XRR-TB, etc. and
at the start of 2020, the whole world faced lots of problems
with COVID-19. Hence, at this modern era, where medical
sciences are of utmost of development, we fail to control
the pandemic situation of COVID-19, researchers have to
focus equally to develop vaccines, pharmaceutical agents
as well as preventive agents from unexplored groups of
plants like parasitic plants which have advanced defense
mechanisms itself. In this context, parasitic plants are the
right choice to screen novel antiviral & antibacterial agents
as per their ecological & chemical circumstances of
defense strategy. Isolation of secondary metabolites after
bioactivity —against pathogens should be done
instantaneously.
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