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ABSTRACT

A natural parasite which grows on other trees also gives
very effective benefits to humans. Although, the study
and knowledge about the medicinal uses of mistletoes
are still not in search, European mistletoes, Viscum album
is most common species used in anticancer. Further,
research reports 3 most precious species found in Bor-
neo Island, namely Scurrula ferruginea, Dendrophthoe curvata
Macrosolen cochinchinesis. This borneo species belongs Lo-
ranthaceae family. The phytochemicals present in mis-
tletoes gives ethnomedicinal uses. They are tannins,
alkaloids, loranthin, gallic acid, flavonols, phenolics and
terpenoids. Components which are present give max-
imum therapeutic effects. Various components show

INTRODUCTION

Mistletoes is a leathery-leaved parasitic plants which grows on
host tress (apple, oak and other broadleaf trees) and bears white
glutinous berries in winters. Its derived from two Anglo Saxon
words “Mistel” meaning dung, and “Tan” meaning stick or branch.
Mistletoes also called obligate hemiparasitic plants. They are at-
tached to host trees or shrubs by a structure known as haustor-
ium, which extract water and nutrients from host plant. They do
perform photosynthesis for some period of life cycle (Ehleringer
JR, et al., 1986). The largest family of mistletoes is Loranthaceae,
has 73 genera and over 900 species. But tropical and subtropical
region have more mistletoes species.

LITERATURE REVIEW
Taxonomy

« Kingdom: Plantae

« Subkingdom: Viridiplantae

« Infrakingdom: Streptophyta
« Superdivision: Embryophyta
« Division: Tracheophyta

« Subdivision: Spermatophyta
o Order: Santalales

« Family: Loranthaceae

Various chemical constituents are extracted from different
mistletoes, which show therapeutic and medicinal activities. Lip-
id, polysaccharide, proteins other chemical constituents extracted
from mistletoes have many uses. In children, mistletoes are used
in treatment of stomach pain, diarrhea and schizophrenia. It helps
to slow the pulse, which also reduce the exertion of heart. The
hypertension reduction of mistletoes extract can help to prevent
strokes, heart attacks and coronary heart disease (Ameer OZ, et
al., 2009). By lowering blood pressure mistletoes extract is able
to ease the strain and stress on cardiovascular system and also
cutting down impact of atherosclerosis. Commonly mistletoes are
able to treat cancer, inflammation, diabetes, respiratory distress,
low blood pressure, menstrual pain, consciousness and snoring
(Kunwar RM, et al., 2005). It increases activity of immune system
and act as immunity boosters. Indian people also use mistletoes in
the form of tea against diabetes.
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various actions. The traditional and therapeutic uses of
bornean mistletoes components includes anticancer,
anti-microbial, anti-oxidative, anti-hypertensive, anti-
viral, anti-hyperlipidemic, anti-nociceptive, wound he-
aling, and others activities.
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There are many species which are native and cultivated in various
regions of the world. Most common mistletoes found in India is
Dendrophthoe belongs to Loranthaceae family. Also species found
in Europe and China are Viscum album and Taxillus Chinesis.
Different mistletoes that are found in Southeast Asia are Scurrula
ferruginea, Dendrophthoe curvata, Scurrulaatro purpurea, Macro-
solen cochinchinesis, Loranthus parasiticus, Scurrula oortiana
(Kunwar RM, et al., 2005; Williams A, 2014). Three common spe-
cies found on Borneo Island are Scurrula ferruginea, Dendroph-
thoe curvata and Macrosolen cochinchinesis (Figures 1-3).

Figure 2: Dendrophthoe curvata
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Figure 3: Macrosolen cochinchinesis

HISTORY

According to different cultures, mistletoes are the symbol of fertility, love,
peace and friendship.

o Pagan cultures regarded white berries as symbol of male fertility, with
the seeds resembling semen. Ancient Greeks referred to mistletoes as 'Oak
sperm’. In Ancient Greek mythology mistletoes used by hero Aeneas to
reach the underworld.

« Druidic mythology also plays an important role in 'Ritual of Oak and
mistletoes'. Evidence taken from bog bodies makes the Celtic use of
mistletoes seem medical rather than ritual. It is possible that mistletoes
were associated with human sacrifice (Williams A, 2014).

« Norse mythology, Loki tricked the blind god Hodur into murdering his
own twin brother Balder with an arrow made of mistletoes wood, being
the only plant which Balder was vulnerable. From some stories, mistletoes
becoming a symbol of peace and friendship (Kandela P, et al., 2001).

« In Christian era, mistletoes used as decoration under lovers are expected
to kiss, as well as with protection from witches and demons. It also associ-
ated with fertility and vitality through middle ages (Kumal K, et al., 2021;
Deeni YY and Sadiq NM, 2002).

« In mid-19th century, Caribbean herbalists of Africa descent have referred
to mistletoes as god-bush (Ogechukwu OE, et al., 2011; Mansouri MT, et
al., 2013).

« In Nepal, diverse mistletoes are used for variety of medical purposes for
treating broken bones.

« Every year, In UK Town of Tenbury wells hold a mistletoes festival and
crowns a 'Mistletoes Queen'.

BIOLOGY

All these three mistletoes are aerial hemiparasites and attached to the
stems of trees through their haustoria. They derive nutrients and water
from the host plants. The green leaves of mistletoes enable the parasitic
plants to produce additional food through photosynthesis (Ehleringer JR,
et al., 1986) (Table 1).

Table 1: Below table shows the information regarding the common
host plants on which these 3 mistletoes parasites

Mistletoes Host trees Reference
Scurrula ferru- | Tabebuia pallida (T. pallida) (Le QV, et al.,
ginea Lagerstroemia speciosa (L. 2016)
speciosa)
Dendrophthoe Vitex pinnata (V. pinnata) (Rosely NF, 2014)
curvata Acacia auriculiformis (A.
auriculiformis)
Andira inermis (A. inermis)
Mangifera indica (M. indica)
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Macrosolen Artocarpushe terophyllu (A. | (Rosely NF 2014)
cochinchinesis | heterophyllus) Erioglossum
rubiginosum (E. rubihino-
sum)
Manilkara zapota (M.
zopata)
Mangifera indica (M. indica)

Scurrula ferruginea

Scurrula ferruginea has slender pendulous nature and rusty coloured
leaves. Due to this nature it also named as slender busy mistletoes and rusty
leaf mistletoes. The Rusty-leaf mistletoe is not common to their members
of other families like Dendrophthope pentandra and Macrosolen cochin-
chinensis. Scurrula ferruginea is very recognisable mistletoe from its rusty
brown underside of the leaves. These brown hairs also extend through the
plant, including the stem, branches and flowers. S. ferruginea is hemi-para-
sitic shrub, which is able to grow about 1 m in length. It has leathery, red-
dish brown leaves. Arrangement of leaves is opposite and broadly elliptic-
al to ovate. It has surface with short and verticillate hairs. Top surface is
smooth (Wong C, 2000). Leaf stalk is about 2-6 mm. Grey coloured stem
having lenticels on it. Axillary flowers having 4-6 in a cluster. Pear-shaped
berries measuring about 8-10 in each cluster is about 3-4 mm. They are
grows commonly on citrus trees in full sunlight. S. ferruginea is synonym
with Loranthus ferrugineus belongs to Loranthaceae family (Ameer Omar
Z, et al., 2015). In borneo, S. ferruginea also known as "benaluteh”

Dendrophthoe curvata

Dendrophthoecurvata belongs to Loranthaceae family. It is also known as
curved mistletoes or rainforest mistletoes. Leaves are arranged in scattered
or subopposite manner. Leaf lamina is broadly ovate or obovate measuring
10-15 cm long, 3-5 cm wide and obtuse or rounded at the apex. Flowers
born in raceme of 3-12 flowers (Le QV, et al., 2016). Pedicels are about
2-4 mm long. Inflorescence axis is about 5-30 mm long. Calyx and corolla
clothed in stalked. Anther is 4 mm long. Staminal filament is about 3 mm
long. Ovary is about 2.5-3 mm long. There are no ovules visible in ovary.
Ellipsoidal fruits are 10-15 in number. Its surface is slightly scurfy. Seeds
are with green radicals (Rosely NF, 2014). Seed germination time is about
18-146 days. D. curvata synonym as Loranthus curvatus, Dendrophthoe fal-
cata, Dendrophthoe discolor and Loranthus falcatus.

Macrosolen cochinchinesis

Another most common species is Macrosolen cochinchinesis belongs to
Loranthaceae family. It is found in South India (Sigur plateau)-In Nilgiri
district in Tamil Nadu. And Vogalkop (Tropical moist forest ecoregion in
Indonesia)-Aru lowland rain forests. Leaves are broad, lanceolate to ovate
measuring 2 cm wide and acute to round at apex. Flowers of M. cochin-
chinensis are arranged in group of six petals with orange colour (Mahesh-
wari P and Singh B, 1952). In some cases, change in host plant also changes
the colour of flowers. M. cochinchinensis parasites on starfruit trees bear
red flowers; whereas, on Cartoxylum formosum tree it bears yellow flowers.
Long perianth tube which opens at tip into six highly reflexed lobes and
six epiphyllous stamens, ovary is inferior, calyx is funnel shaped. Corolla
in mature bud is strongly 6-alate and inflated in middle is about 9-14 mm
long. Anthers are 1-15 mm long. Fruits are globular in shape (Poppenga
RH, 2006; Liu C, et al., 2016).

CONSTITUENTS FOUND IN MISTLETOES

Every part of each mistletoes species contain different component with
their specific action. Some parts of mistletoes shows its action with differ-
ent extraction solvents. Isolation of mistletoes gives proteins, fatty acids,
glycosides, polysaccharides and steroids (Xiao Y, et al., 2010) (Table 2).
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Table 2: All information about constituents and their activity is
shown below

Constituents Activity Reference
Flavonols (quer- Anticancer, Cytotox- (Kumal K, et al.,
cetin, quercitrin, ic, Anti-proliferative, 2021)
47-O-acetylquer- Anti-inflammatory

citrin)
Alkaloids Antibacterial, Vaso- | (Deeni YY and Sadiq
dilatory, Anti-asth- NM, 2002)
matic, Anti-microbial
Terpenoids Antibacterial, An- (Ogechukwu OE, et
ti-microbial al.,2011)
Gallic acid Neuroprotective (Mansouri MT, et al.,
2013)
B-phenylethylamine, | Degenerative joint | (Poppenga RH, 2006)
Tyramine disease, In malignant
tumors
Tannins Anticancer, antiviral | (Liu C, et al., 2016)
and antibacterial
Loranthin Antiviral, Antibac- (CaiY, etal,2017)
terial
Phenolics and Lectins Immune system (Badr JM, et al.,
modulator, antican- 2013)
cer, antiviral, antiox-
idant, and proapop-
totic effects

PHARMACOLOGICAL AND MEDICINAL USES OF MISTLE-
TOES

Scurrula ferruginea

On the basis of number of research and experimental studies it is explained
that eveyBornea mistletoes has different therapeutic activities in various
complications (Cai Y, et al., 2017; Badr JM, et al., 2013). S. ferruginea also
possess some important activity against diseases. S. ferruginea is also used
for wounds, snakebites, beriberi, and fever (Rios JL, 2015). S. ferruginea
found to have anticancer, antimicrobial, antioxidant and antihypertensive
properties (Shanavaskhan AE, et al., 2012) Plants from the genus Scurrula
were found to inhibit cancer growth due to presence of phytoconstituents
such as quercetin and fatty acid chains. Similar to plants from the genus
Viscum; Scurrula also possesses TNF a activity to strengthen the immune
system to combat cancer (Lim YC, et al,, 2016). In line with its antican-
cer activity, both mistletoes are rich in antioxidants that confer protection
against cancer as well as neurodegeneration.

Extracts from plants of both genera showed evidence of validation. Other

therapeutic effects such as weight loss, postpartum and gastrointestinal
healing from different plants of the genus Scurrula are documented. As
the therapeutic effects of plants from Scurrula are still in exploration stage,
there is currently no known clinical trial on these plants. Viscum album
extract has been studied in clinical trials and is being used in Europe as
an adjuvant therapy for cancers of breast, malignant ascites and pancreas.
As Scurrula research is still in its early stage, phytoconstituents isolation,
structure activity relationship of phytoconstituents, mechanism of action
of the bioactive compound and clinical trials are in the research.

Anticancer/Cytotoxic effects: S. ferruginea inhibit cancer cell growth due
to presence of quercetine and fatty acid. From few studies, It is identified
that Flavonols are isolated and elucidated from Scurrula ferruginea, (Mur-
wani R, 2003) subsequently reported their cytotoxicity on human cancer
cell lines (human prostate cancer cell line (DU145), K562 MCF-7(Mich-
igan Cancer Foundation-7), (U251) (Shen CGC, et al., 1993). It mainly af-
fects glioma cells of U251. 3 Flavonols are isolated named as: Quercetin,
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quercitrin and 4-0-acetylquercitrin. Quercitrin has found to mediate
the protective effects on endothelial progenitor cells that repair damage
endothelium and have anti-atherosclerosis effects (Dévéhat E et al., 2002).
Quercetin exerts anti-proliferative effects on cancer cells by growth arrest
of HepG2 cells as well by targeting micro RNA-21 signalling in BEAS-2B
(Human Bronchial Epithelial Cell Line) cells. Therefore both have much
more therapeutic effect (Zhi K, et al., 2016).

Isolation of Scurrula plants reports the flavonoids to determine relation
between structural and biological activity (Pratheeshkumar P, et al., 2017).
It acts as inhibitors of various enzymes in cellular processes (Protein kin-
ase to poisomerase) (Pratheeshkumar P, et al., 2017). Degranulation of
enzymes has been closely linked to different diseases. Inhibition of these
enzymes is useful in cancer therapy and other diseases.

Anti-microbial effect: Indonesian plants has main source of infectious
diseases. Brunei Darussalam species of mistletoe, researchers found the
antibiotic activity of Gentamycin and Ampicillin for Staphylococcus aureus
while Sulphamethoxazole was used for Escherichia coli (Ravishankar D, et
al., 2013; Tennakoon KU, et al.,, 2011). Antibacterial effect on Staphylo-
coccus aureus ATCC 25923 strain shows no inhibition against Escherichia
coli. Further investigation which includes Minimum Inhibition Concen-
tration (MIC) and Minimum Bactericidal Concentration (MBC) has been
initiated to confirm the antibacterial effect. Also several Scurrula plant
members have been shown to possess promising anti-microbial activity.
The leaf, flower and stem of S. ferruginea crude acetone extract have good
anti-bacterial activity against a range of Gram +ve and -ve bacteria (Wat-
son DM, 2001). The extract of leaves and stems of S. ferruginea has potent
anti-microbial activity against Clinically relevant skin pathogen; Staphyl-
occocous aureus (Watson DM, 2001). Scurrula plants have an intrinsic
anti-microbial activity against a broad spectrum of different types of bac-
teria. Ethnopharmacological study shows that indigenous people of Indo-
nesia could diagnose viral infections (Marvibaigi M, et al., 2014). Crude
methanol extract of S. ferruginea inbibited replication of poliovirus with
remarkable IC50 of 62 pig/ml. In Ovo injection of crude S. oortiana extract
preparation into embryonated chicken eggs was shown to be protective
when challenged with Marek's Disease Virus (MDV), highly contagious
virus cause poultry disease. Given evidence shows that some of Scurrula
plants can be effective against range of viruses.

Antioxidant activity: Preliminary findings of researchers that the study
suggests that S. ferruginea extract can be considered as a new source of
antioxidant agents. Researchers of Teknologi University found the anti-
oxidant properties of S. ferruginea. They obtained the results and suggest
that antioxidant capacity of S. ferruginea slightly differ depending on the
plant part used. According to scientists, stem extract exhibited higher
phenolic content which shows antioxidant and metal chelation activities,
based on Folin-Ciocalteu. In given research study, stem, leaf and flower
extracts contains more phenolic content of S. ferruginea. Stem extract con-
taines highest amount of phenolic content rather than leaves and flowers.
Highest phenolic content; highest is anti-oxidative activity. In recent, it was
also observed that mature leaves extract of S. ferruginea exhibited higher
anti-oxidant activity than dried tender leaves. In addition, methanolic leaf
extract of S. ferruginea shows higher anti-oxidant activity in comparison to
aqueous extraction.

Common forms of free radicals i.e., Reactive Nitrogen Species (RNS) and
Reactive Oxygen Species (ROS), ROS-ex. Hydroxide radical, peroxide rad-
ical, Superoxide anion (0-), peroxyl radical (HO*). RNS-ex. NO* nitrogen
dioxide radical, NO-Nitric oxiderase. Any atom or molecule with one or
more unpaired electron is free radicals (Dévéhat E, et al., 2002). It is gener-
ated as normal by-products of aerobic metabolism (mitochondrial respir-
ation) (Halliwell B, 1994), also derived from externally alcohol, smoking,
medication, pollution radiation (Kothari S, ef al., 2010). Excess ROS ca-
pable of lipid denaturation, change in protein shapes, oxidative stress leads
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to some diseases such as ageing, cancer, cataract, rheumatoid arthritis,
autoimmune disorder, neurodegenerative disease, cardiovascular diseases.
An endogeneous anti-oxidant defenses insufficiency to prevent free rad-
ical damage completely, diet derived antioxidants (vit. E and C) are crucial
to combat ROS-induced oxidative damage for optimal health (Pham-Huy
LA, et al., 2008). As free radicals may induce initiation of cancer through
DNA damage and mutation, it can be postulated that scavenging free rad-
icals with antioxidants is anti-cancerous (cytotoxic) (Halliwell B, 1996).
Recent study explores that neuroprotective control of antioxidants. All
these show that antioxidant therapy is an attractive option for both can-
cer and neuroprotective disease. S. ferruginea stem extracts elicit higher
anti-oxidant activity (due to their higher phenolic) content compared to
leaf extract. Identification of bioactive plant constituents helps to maintain
antioxidant status and confer protection against free radical damage in-
duced diseases including cancer and neurodegeneration. The overall free
radical scavenging activity might be attributed to the presence of phenolic
compounds in the extracts. According to their work is under way to con-
firm the antioxidant activity of various parts of S. ferruginea, using other
types of solvents. In addition, more in vitro study investigating the effect of
S. ferruginea extracts on breast cancer cell lines is under progress.

Anti-hypertensive effects: Cardiovascular disease is most observed com-
plication among people by stress or severe problems. Hypertension is risk
factor of Cardiovascular Disease (CVD). The methanolic extract of S. fer-
ruginea helps in hypertension. The vasorelaxant properties of S. ferruginea
explained using both in vitro and in vivo animal experimental studies. It ef-
fects via reversible noncompetitive, antagonism. The aerial parts of plants
(leaves, fruits, flowers) were collected, dried and pulverized into Powder.
Then extract it in hot water with chloroform petroleum ether, methanol,
ethyl acetate, etc. carried out generative 5 different extracts. Then various
responses of isolated rat aortic ring towards different doses of noradrena-
line in presence of extracts have measured. The methanolic extract pro-
duced a dose dependent inhibition (prevents) in maximum response.
This in vivo experimental study is most potent extract for blood pressure
lowering activity in anesthesized normotensive Sprague Dawley (SD)
rat model (Marvibaigi M, et al., 2016). This study is limited to vasocon-
striction or dilation with respect to noradrenaline in presence of extract
(Ameer OZ, et al., 2010). The extract of S. ferruginea was obtained using
Soxhlet extraction method.

On other hand, Hypotensive effect of extract was reduced in presence of
atropine. This dose dependent effect of methanolic extract of S. ferruginea
together with reduction of effect in presence of atropine was replicated in
guinea pig ileum. Conversely, neostigmine (Ach inhibitors) enhanced con-
traction of guinea pig ileum. This experiment leads to hypotensive effect
of S. ferruginea methonolic extract via stimulation of muscarinic recep-
tor/stimulation of NO release. Chemical analysis of n-butanol methanolic
extract of S. ferruginea reported 0.4% of flavonoids, 6.3% phenolic com-
pounds, 0.3% total antioxidants 40.04% free radical scavenging activity
with antihypertensive activity.

Gastrointestinal activity: Various herbal preparations are mostly used for
gastrointestinal disorders. Herbal medicines are widely used for their effi-
cacy; ease of use and most importantly for lesser side effects. The flowers
and leaves of S. ferruginea reported for therapeutic purpose, as a purgative
while the haustorium noted for effect on ulcer. The study of S. ferruginea
methanolic extract on gastrointestinal effects exhibited dose-dependent
Spasmogenic activity (Ameer OZ, et al., 2010). To determine Mode Of
Action (MOA) of contractile responses, in isolated guinea pig, graded
addition of extracts. The extract inhibited the contraction by atropine while
opposite was true of Neostigmine. It was recorded that the extract mimics
Ach, works directly on ileal muscarinic receptors and act as a substrate for
Acetylcholine (Ach) esterase enzyme. Ach is excitatory neurotransmitter
regulating gut motility; it activates M3 receptor in smooth muscles. The
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extract acts through activation of muscarinic receptor achiveingcholin-
emimetic activity (Ameer OZ, et al., 2009).

Dendrophthoe curvata

Dendrophthoe curvata is used as traditional medicine. It possesses re-
markable potential as a medicinal plant, as is evident from the wound
healing, anti-microbial, anti-oxidant, antihypertensive, antihyperlipidemic
and antinociceptive properties of its ethanolic extracts (Ameer OZ, et al.,
2009; Dashora N, et al, 2011; Pattanayak SP and Mazumder PM, 2011;
Pattanayak SP, et al., 2011). Medicinal properties of this hemiparasite may
vary in effects respective to different hosts it establishes a relation with.
The whole plant is used in indigenous system of medicine as cooling, bit-
ter, astringent, aphrodisiac, narcotic and diuretic and is useful in treating
pulmonary tuberculosis, asthma, menstrual disorders, swelling wounds,
ulcers, renal and vesical calculi and vitiated conditions of kapha and pitta.
Also, the decoction of plant used by women as an anti-fertility agent has
been evidenced to possess anticancer activity (Karthikeyan A, et al., 2012).
The leaf ethanolic extract significantly and dose dependently inhibits the
acetic acid induced writhing in mice and has indicated a low level toxicity
in the brine shrimp lethality assays. Besides, a more recent work shows sig-
nificant tumor reduction in induced mammary carcinogenesis in Wistar
female rats when fed with hydroalcoholic extracts of D. falcate (Manthri
S, etal,2011).

Dendrophthoe falcata Ettingsh is a popular hemiparasitic plant and is used
in folklore medicine for ailments including importance, paralysis, skin
diseases, menstrual troubles, and wounds. Scientific evidence suggests
its versatile biological functions such as its potentiality in immunomodu-
lation, reducing the tumor volume, male contraception, urolithiasis and
wound healing. A comprehensive account of the morphology, tissue cul-
ture, phytochemical constituents, ethnobotany and biological activities,
are included in view of the recent findings of importance on the plant,
Dendrophthoe falcata.

Macrosolen cochinchinensis

Macrosolen cochinchinensis is a parasite grows in Indonesia and is known
to possess the anticancer activity. This study was published in Journal of
Applied Pharmaceutical science explained the anticancer activity of the
extracts and the fractions of jackfruit mistletoe leaves describe the cell
cycle inhibition and induction of apoptosis on T47D breast cancer cell
line. The jackfruit mistletoe is extracted using the maceration method. The
extract is then separated by liquid-liquid partition method with n-hexan,
chloroform, ethyl acetate, and water solvent. 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) method is used to determine
the anticancer activity of crude extract and fractions. Cell cycle inhibition
test is conducted using flow cytometry with PI marker. The induction of
apoptosis is determined by flow cytometry method using PI (Propidium
Iodide)-Annexin V and PI double staining acridine orange-ethidium
bromide. The results indicated that the IC50 value of the ethanol extract.,
Chloroform fractions and ethyl acetate fractions of jackfruit mistletoe
leaves showed a higher anticancer activity with IC50 (Half-maximal In-
hibitory Concentration) which respectively are 362.8 pg/ml, 356.8 ug/ml,
314.8 pg/ml. The treatment of n-hexan and water fraction show no signs
of anticancer activity because it has a great value of IC50 which are re-
spectively 926.0 and 2243 ug/ml. Cell death caused by treatment of ethyl
acetate fraction of jackfruit mistletoe leaf (Macrosolen cochnichinensis) is
due to the induction of cell apoptosis and cell cycle inhibition in G0-G1, S
and G2-M phase.

Macrosolen cochnichinensis (Lour.) Tiegh, that grows in the host star fruit
inhibited breast cancer cells growth in vitro (Sodde VK, et al., 2015).
Their study showed the effect of water extract of M. cochinchinensis leaves
(MCE) on Balb/c mice hepatocyte after initiation of 7, 12 Dimethylbenz
Anthracene (DMBA) as a liver cancer model inducer. In vitro antioxidant
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potential was determined by DPPH free radical scavenging activity and re-
ducing power capacity. Leaves extract of M. cochinchinensis have excellent
anti-nociceptive activity and moderate antioxidant property. That study
showed on leaves extract of M. cochinchinensis revealed that the plant has
significant anti-nociceptive activity against both chemical and physical
heat induced pain in mice and exhibits moderate antioxidant properties.
But for demonstration the mechanisms of this crude extract and their bio-
logical active component(s) needed more investigations.

CONCLUSION

Mistletoe species in Borneo Island found effective in various disease
such as cancer treatment , inflammation, diabetes, respiratory distress,
low blood pressure, menstrual pain, consciousness which is impressive
as a hemipasarastic plant but it's still lack of research and clinical trials,
Although, mistletoe’s used as medical aliment has been known from an-
cient era's. There are three species of mistletoe found in Borneo. The most
common is Scurrula ferruginea which has different activities as anticancer,
antioxidant, antihypertensive and antimicrobial. Second species is Den-
drophthoe curvata which has significant action in pulmonary tuberculo-
sis, asthma, menstrual disorders, swelling wounds, and ulcers, renal and
vesical calculi. Macrosolen cochinchinesis is 3 species found in borneo
specially in Indonesia has anticancer also have free radical scavenging ac-
tivity. It also found effective as anti-nociceptive activity. Mistletoe searched
species are found in worldwide, but each species has different activities
according to regions and their host plants. Mistletoe could be drug which
in new way can fight cancer cell according to their free radical scavenging
ability and also have many versatile effect on different disease. On Scurrula
ferruginea, there is a well-known research work has been done. But other
two species are somehow need a more research on the components and
their special activities.

REFERENCES

1.  Ehleringer JR, Cook CS, Tieszen LL. Comparative water use and
nitrogen relationships in a mistletoe and its host. Oecologia. 1986;
68(2): 279-284.

2. Ameer OZ, Salman IM, Yam ME Abd Allah HH, Abdulla MH, Shah
AM, et al. Vasorelaxant properties of Loranthus ferrugineus Roxb.
methanolic extract. Int ] Pharmacol. 2009; 5(1): 44-50.

3. Kunwar RM, Adhikari N, Devkota MP. Indigenous use of mistletoes
in tropical and temperate region of Nepal. Banko Janakari. 2005;
15(2): 38-42.

4. Williams A. Did the ancient celts practice human sacrifice? Univer-
sity of Wales. 2014.

5. Kandela P. Mistletoe. The Lancet. 2001; 358(9299): 2186.

6. Kumal K, Pant DR, Aryal B, Tripathi GR, Joshi GP. Phytochemical
and antioxidant properties of traditionally used mistletoes in Nepal.
Sci World. 2021; 14(14): 83-89.

7. Deeni YY, Sadiq NM. Antimicrobial properties and phytochemical
constituents of the leaves of African mistletoe (Tapinanthus dodone-
ifolius (DC) Danser) (Loranthaceae): An ethnomedicinal plant of
Hausaland, Northern Nigeria. ] Ethnopharmacol. 2002; 83(3): 235-
240.

8. Ogechukwu OE, Ogoamaka OP, Sylvester NC, Kawamura A, Proksch
P. Immunomodulatory activity of a lupane triterpenoid ester isolated
from the eastern Nigeria mistletoe, Loranthus micranthus (Linn).
Asian Pac ] Trop Med. 2011; 4(7): 514-522.

9. Mansouri MT, Farbood Y, Sameri M]J, Sarkaki A, Naghizadeh B, Ra-
feirad M. Neuroprotective effects of oral gallic acid against oxidative
stress induced by 6-hydroxydopamine in rats. Food Chem. 2013;
138(2-3): 1028-1033.

46 Systematic Review Pharmacy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Wong C. Medicinal plants of Brunei Darussalam. Ministry of Indus-
try and Primary Resources. 2000.

Ameer Omar Z, Salman IM, Quek KJ, Asmawi MZ. Loranthus ferru-
gineus: A mistletoe from traditional uses to laboratory bench. J Phar-
macopuncture. 2015; 18(1): 7.

Le QV, Tennakoon KU, Metali E Lim LB, Bolin JE Ecophysiological
responses of mistletoe Dendrophthoe curvata (Loranthaceae) to vary-
ing environmental parameters. ] Trop Forest Sci. 2016; 59-67.

Rosely NE Mistletoe abundance, distribution and their associations
with trees along roadside in Penang, Malaysia. Trop Ecol. 2014; 55(2):
255-262.

Maheshwari P, Singh B. Embryology of Macrosolen cochinchinensis.
Bot Gaz. 1952; 114(1): 20-32.

Poppenga RH. Hazards associated with the use of herbal and other
natural products. Small Animal Toxicology. 2006; 312-344.

Liu C, Cai D, Zhang L, Tang W, Yan R, Guo H, et al. Identification of
hydrolyzable tannins (punicalagin, punicalin and geraniin) as novel
inhibitors of hepatitis B virus covalently closed circular DNA. Antivi-
ral Res. 2016; 134: 97-107.

Xiao Y, Fan Y, Chen B, Zhang Q, Zeng H. Polysaccharides from Scur-
rula parasitica L. inhibit sarcoma S180 growth in mice. China J Chi-
nese Mater Medica. 2010; 35(3): 381-384.

CaiY, ZhangJ, Chen NG, Shi Z, QiuJ, He C, et al. Recent advances in
anticancer activities and drug delivery systems of tannins. Med Res
Rev. 2017; 37(4): 665-701.

Badr JM, Shaala LA, Youssef DT. Loranthin: A new polyhydroxyl-
ated flavanocoumarin from Plicosepalus acacia with significant free
radical scavenging and antimicrobial activity. Phytochem Lett. 2013;
6(1): 113-117.

Rios JL. Apoptotic activities of Mediterranean plant species. The
Mediterranean Diet. 2015; 611-620.

Shanavaskhan AE, Sivadasan M, Alfarhan AH, Thomas J. Ethnome-
dicinal aspects of angiospermic epiphytes and parasites of Kerala, In-
dia. Indian ] Tradit Knowledge. 2012; 11: 250-258.

Lim YC, Rajabalaya R, Lee SH, Tennakoon KU, Le QV, Idris A, et al.
Parasitic mistletoes of the genera Scurrula and Viscum: From bench
to bedside. Molecules. 2016; 21(8): 1048.

Murwani R. Indonesian tea mistletoe (Scurrula oortiana) stem ex-
tract increases tumour cell sensitivity to Tumour Necrosis Factor al-
pha (TNFa). Phytother Res. 2003; 17(4): 407-409.

Shen CC, Chang YS, Hott LK. Nuclear magnetic resonance studies of
5,7-dihydroxyflavonoids. Phytochemistry. 1993: 34; 843-845.

Dévéhat E Tomasi S, Fontanel D, Boustie J. Flavonols from Scurrula
ferruginea danser (Loranthaceae). Z Naturforsch C. 2002; 57(11-12):
1092-1096.

Zhi K, Li M, Bai ], Wu Y, Zhou S, Zhang X, et al. Quercitrin treat-
ment protects endothelial progenitor cells from oxidative damage via
inducing autophagy through extracellular signal-regulated kinase.
Angiogenesis. 2016; 19(3): 311-324.

Pratheeshkumar P, Son YO, Divya SP, Wang L, Turcios L, Roy RV, et
al. Quercetin inhibits Cr (VI)-induced malignant cell transformation

by targeting miR-21-PDCD4 signaling pathway. Oncotarget. 2017;
8(32): 52118.

Ravishankar D, Rajora AK, Greco F, Osborn HM. Flavonoids as pro-
spective compounds for anti-cancer therapy. Int ] Biochem Cell Biol.
2013;45(12): 2821-2831.

Vol 13, Issue 1, Dec Jan, 2022


https://link.springer.com/article/10.1007/BF00384800
https://link.springer.com/article/10.1007/BF00384800
https://scialert.net/abstract/?doi=ijp.2009.44.50
https://scialert.net/abstract/?doi=ijp.2009.44.50
https://www.nepjol.info/index.php/BANKO/article/view/350
https://www.nepjol.info/index.php/BANKO/article/view/350
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(01)07182-3/fulltext
https://www.nepjol.info/index.php/SW/article/view/34999
https://www.nepjol.info/index.php/SW/article/view/34999
https://www.sciencedirect.com/science/article/abs/pii/S0378874102002441?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874102002441?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874102002441?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1995764511601375?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1995764511601375?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0308814612017499?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0308814612017499?via%3Dihub
https://d1wqtxts1xzle7.cloudfront.net/44355954/Loranthus_ferrugineus_a_Mistletoe_from_T20160403-24955-wtjxs2-libre.pdf?1459697955=&response-content-disposition=inline%3B+filename%3DLoranthus_ferrugineus_a_Mistletoe_from_T.pdf&Expires=1645521740&Signature=R7ppkNw8IH2GLp2TUoydwwwoYtYvoGUY9PBi6luwAxC1C86PyxgVIvvEErJLfd3Ej7NXPhZtMAnuUHrRrzy2PvqDg9Fct4v~miWmb8Np4VtfBJEwjKZNfuHJqAkRQQrrSsKpv71NOeMbyDDQWgQc4tALAlKap~ogqB6Mp66i69mzHsFasdI7b8k3SpzqnyA93eG7QhPFkE0WZWSlF-zrqzKzFgVSXJxOcEjSi1nHGs1lj3l9yHiDHCGoKHgdZXY151OiGgHrEYymjXkbruBbnD74BmeCjxLAoU-7u7mLIluaQQGHm3O7468ZBpS3M2ED8NJVUeDsjSThMJuP0s2Exg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/44355954/Loranthus_ferrugineus_a_Mistletoe_from_T20160403-24955-wtjxs2-libre.pdf?1459697955=&response-content-disposition=inline%3B+filename%3DLoranthus_ferrugineus_a_Mistletoe_from_T.pdf&Expires=1645521740&Signature=R7ppkNw8IH2GLp2TUoydwwwoYtYvoGUY9PBi6luwAxC1C86PyxgVIvvEErJLfd3Ej7NXPhZtMAnuUHrRrzy2PvqDg9Fct4v~miWmb8Np4VtfBJEwjKZNfuHJqAkRQQrrSsKpv71NOeMbyDDQWgQc4tALAlKap~ogqB6Mp66i69mzHsFasdI7b8k3SpzqnyA93eG7QhPFkE0WZWSlF-zrqzKzFgVSXJxOcEjSi1nHGs1lj3l9yHiDHCGoKHgdZXY151OiGgHrEYymjXkbruBbnD74BmeCjxLAoU-7u7mLIluaQQGHm3O7468ZBpS3M2ED8NJVUeDsjSThMJuP0s2Exg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.jstor.org/stable/43748079
https://www.jstor.org/stable/43748079
https://www.jstor.org/stable/43748079
https://www.tropecol.com/pdf/open/PDF_55_2/10-Rahmad.pdf
https://www.tropecol.com/pdf/open/PDF_55_2/10-Rahmad.pdf
https://www.journals.uchicago.edu/doi/abs/10.1086/335742
https://www.sciencedirect.com/science/article/pii/B9781455707171000260?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9781455707171000260?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354216300225?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354216300225?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354216300225?via%3Dihub
http://www.cjcmm.com.cn/EditorEN/cjcmmen/ch/reader/view_abstract.aspx?file_no=20100328&flag=1
http://www.cjcmm.com.cn/EditorEN/cjcmmen/ch/reader/view_abstract.aspx?file_no=20100328&flag=1
https://onlinelibrary.wiley.com/doi/10.1002/med.21422
https://onlinelibrary.wiley.com/doi/10.1002/med.21422
https://www.sciencedirect.com/science/article/abs/pii/S1874390012002285
https://www.sciencedirect.com/science/article/abs/pii/S1874390012002285
https://www.sciencedirect.com/science/article/abs/pii/S1874390012002285
https://www.sciencedirect.com/science/article/pii/B9780124078499000543
http://nopr.niscair.res.in/handle/123456789/13853
http://nopr.niscair.res.in/handle/123456789/13853
http://nopr.niscair.res.in/handle/123456789/13853
https://www.mdpi.com/1420-3049/21/8/1048
https://www.mdpi.com/1420-3049/21/8/1048
https://onlinelibrary.wiley.com/doi/10.1002/ptr.1129
https://onlinelibrary.wiley.com/doi/10.1002/ptr.1129
https://www.sciencedirect.com/science/article/abs/pii/0031942293853707
https://www.sciencedirect.com/science/article/abs/pii/0031942293853707
https://www.degruyter.com/document/doi/10.1515/znc-2002-11-1224/html
https://www.degruyter.com/document/doi/10.1515/znc-2002-11-1224/html
https://link.springer.com/article/10.1007/s10456-016-9504-y
https://link.springer.com/article/10.1007/s10456-016-9504-y
https://www.oncotarget.com/article/10130/text/
https://www.oncotarget.com/article/10130/text/
https://www.sciencedirect.com/science/article/abs/pii/S135727251300321X
https://www.sciencedirect.com/science/article/abs/pii/S135727251300321X

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

Nigam YP: The Bornean Mistletoes as Versatile Parasites: A Systematic Review

Tennakoon KU, Chak WH, Bolin JE Nutritional and isotopic rela-
tionships of selected Bornean tropical mistletoe-host associations in
Brunei Darussalam. Funct Plant Biol. 2011; 38(6): 505-513.

Watson DM. Mistletoe-a keystone resource in forests and woodlands
worldwide. Annu Rev Ecol Syst. 2001; 32(1): 219-249.

Marvibaigi M, Amini N, Supriyanto E, Jamil S, Majid FA, Khangholi
S. Total phenolic content, antioxidant and antibacterial properties of
Scurrula ferruginea extracts. ] Teknol. 2014; 70(5).

Dévéhat E Bakhtiar A, Bezivin C, Amoros M, Boustie J. Antiviral
and cytotoxic activities of some Indonesian plants. Fitoterapia. 2002;
73(5): 400-405.

Halliwell B. Free radicals, antioxidants, and human disease: Curiosity,
cause, or consequence? The Lancet. 1994; 344(8924): 721-724.

Kothari S, Thompson A, Agarwal A, Plessis SS. Free radicals: Their
beneficial and detrimental effects on sperm function. Indian J Exp
Biol. 2010; 48: 425-435.

Pham-Huy LA, He H, Pham-Huy C. Free radicals, antioxidants in
disease and health. Int ] Biomed Sci. 2008; 4(2): 89.

Halliwell B. Antioxidants in human health and disease. Ann Rev
Nutr. 1996; 16(1): 33-50.

Marvibaigi M, Amini N, Supriyanto E, Abdul Majid FA, Kumar Ja-
ganathan S, Jamil S, ef al. Antioxidant activity and ROS-dependent
apoptotic effect of Scurrula ferruginea (Jack) danser methanol extract
in human breast cancer cell MDA-MB-231. PLoS One. 2016; 11(7):
0158942.

Ameer OZ, Salman IM, Siddiqui MJ, Yam ME, Sriramaneni RN, Mo-
hamed AJ, et al. Pharmacological mechanisms underlying the vas-
cular activities of Loranthus ferrugineus Roxb. in rat thoracic aorta. J
Ethnopharmacol. 2010; 127(1): 19-25.

Ameer OZ, Salman IM, Najim HS, Abdullah GZ, Abdulkarim ME
Yam ME et al. In vitro pharmacodynamic profile of Loranthus fer-
rugineus: Evidence for noncompetitive antagonism of norepineph-
rine-induced vascular contraction. ] Acupunct Meridian Study. 2010;
3(4): 272-282.

47 Systematic Review Pharmacy

40.

41.

42.

43.

44,

45.

46.

47.

Ameer OZ, Salman IM, Siddiqui MJ, Yam ME Sriramaneni RN, Sa-
dikun A, et al. Characterization of the possible mechanisms underly-
ing the hypotensive and spasmogenic effects of Loranthus ferrugineus
methanolic extract. Am ] Chin Med. 2009; 37(05): 991-1008.

Ameer OZ, Salman IM, Siddiqui MJ, Yam ME, Sriramaneni RN, Sa-
dikun A, et al. In vitro cholinomimetic effect of Loranthus ferrugineus
in isolated guinea pig ileum. J Acupunct Meridian Stud. 2009; 2(4):
288-293.

Dashora N, Sodde V, Bhagat ], Prabhu K, Lobo R. Antitumor activity
of Dendrophthoe falcata against ehrlich ascites carcinoma in swiss al-
bino mice. Pharm Crop. 2011; 2(1).

Pattanayak SP, Mazumder PM. Therapeutic potential of Dendroph-
thoe falcata (Lf) Ettingsh on 7, 12-dimethylbenz (a) anthracene-in-
duced mammary tumorigenesis in female rats: Effect on antioxidant
system, lipid peroxidation, and hepatic marker enzymes. Comp Clin
Path. 2011; 20(4): 381-392.

Pattanayak SP, Mazumder PM, Sunita P. Total phenolic content, fla-
vonoid content and in vitro antioxidant activities of Dendrophthoe
falcata (L) Ettingsh. Int ] Pharm Tech Res. 2011; 3: 1392-1406.

Karthikeyan A, Rameshkumar R, Sivakumar N, Al Amri IS, Pandian
SK, Ramesh M. Antibiofilm activity of Dendrophthoe falcata against
different bacterial pathogens. Planta Med. 2012; 78(18): 1918-1926.

Manthri S, Kota CS, Talluri M. Phytochemical and pharmacological
review of Dendrophthoe falcata. ] Phytol. 2011; 3(3).

Sodde VK, Lobo R, Kumar N, Maheshwari R, Shreedhara CS. Cyto-
toxic activity of Macrosolen parasiticus (L.) Danser on the growth of
breast cancer cell line (MCE-7). Pharmacogn Mag. 2015; 11(1): 156.

Vol 13, Issue 1, Dec Jan, 2022


https://www.publish.csiro.au/fp/FP10211
https://www.publish.csiro.au/fp/FP10211
https://www.publish.csiro.au/fp/FP10211
https://www.nature.com/articles/s41598-018-35770-0
https://www.nature.com/articles/s41598-018-35770-0
https://journals.utm.my/jurnalteknologi/article/view/3517
https://journals.utm.my/jurnalteknologi/article/view/3517
https://www.sciencedirect.com/science/article/abs/pii/S0367326X02001259
https://www.sciencedirect.com/science/article/abs/pii/S0367326X02001259
https://www.sciencedirect.com/science/article/abs/pii/S014067369492211X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S014067369492211X?via%3Dihub
http://nopr.niscair.res.in/handle/123456789/8475
http://nopr.niscair.res.in/handle/123456789/8475
http://www.ijbs.org/User/ContentFullText.aspx?VolumeNO=4&StartPage=89&Type=pdf..
http://www.ijbs.org/User/ContentFullText.aspx?VolumeNO=4&StartPage=89&Type=pdf..
https://www.annualreviews.org/doi/abs/10.1146/annurev.nu.16.070196.000341
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158942
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158942
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158942
https://www.sciencedirect.com/science/article/abs/pii/S0378874109006175?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874109006175?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2005290110600489?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2005290110600489?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2005290110600489?via%3Dihub
https://www.worldscientific.com/doi/abs/10.1142/S0192415X09007405
https://www.worldscientific.com/doi/abs/10.1142/S0192415X09007405
https://www.worldscientific.com/doi/abs/10.1142/S0192415X09007405
https://www.sciencedirect.com/science/article/pii/S2005290109600704?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2005290109600704?via%3Dihub
https://benthamopen.com/ABSTRACT/TOPHARMCJ-2-1
https://benthamopen.com/ABSTRACT/TOPHARMCJ-2-1
https://benthamopen.com/ABSTRACT/TOPHARMCJ-2-1
https://link.springer.com/article/10.1007/s00580-010-1008-3
https://link.springer.com/article/10.1007/s00580-010-1008-3
https://link.springer.com/article/10.1007/s00580-010-1008-3
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1081.7232&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1081.7232&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1081.7232&rep=rep1&type=pdf
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0032-1327879
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0032-1327879
https://updatepublishing.com/journal/index.php/jp/article/view/2222
https://updatepublishing.com/journal/index.php/jp/article/view/2222
https://updatepublishing.com/journal/index.php/jp/article/view/2222
https://updatepublishing.com/journal/index.php/jp/article/view/2222
https://updatepublishing.com/journal/index.php/jp/article/view/2222

