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Recently a major outbreak of chikungunya affected several countries of the world. In India only 62,628 and 64,057 clinically suspect
chikungunya cases in 2017 and 2016 respectively and about 9,175 suspected chikungunya cases through April 2018. A self-remitting
febrile viral illness, chikungunya fever caused/spread by Aedes aegypti and Aedes albopictus. The name has been originating from a
verb in the Kimakonde language, meaning 'to become contorted' means ‘stooped' appearance of joint, signalized by fever and joint pain

which can sustain for months or even years in some of the patients. Although many medications are available in the market but the
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effective treatment against the viral infection is still restricted, due to drug resistance, side effects and toxicity. Focusing the problem,
this paper mainly concerns on the cause, transmission of chik virus, and how herbal plants, their active constituents and specific
medicinal properties used for relieving symptoms and for cure- providing an alternative way for treating chikungunya.
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INTRODUCTION

An intense febrile illness- chikungunya caused by chikungunya virus i.e.
arthropod-borne alphavirus (Staples et al., 2009). The word chikungunya means
"bends up" (Cavrini et al., 2009) and is characterized by arthritis (joint pain) and
rash (Galan-Huerta et al., 2015). It s transmitted by Aedes mosquitoes to
humans (da Cunha and Trinta, 2017). Self-bounded infection is observed and
severe symptoms usually not last for more than 1-2 weeks but this fever is
however, can recurrent in 30-40% of infected individuals and may continue for
years. Chikungunya virus includes under the family of Togaviridae and genus
alpha virus (da Cunha and Trinta, 2017). It was first isolated from febrile
patient of Tanzania in 1955 (Rahman et al., 2017). The disease fall into three
phases: Day 1-21 known as acute phase, Day21-90 known as sub-acute phase and
from 90" day onwards called chronic phase (Amin et al., 2017). Chikungunya
infection not only causes pain, but also mental health, sleeping disorders and
mood swings is observed in patients suffering with chikungunya (Schilte et al.,
2013; Ramachandran et al., 2014)

1. Pathophysiology

1.1 Transmission

Two different cycles are there through which chikungunya virus is transmitted:
urban and sylvatic (Ganesan et al., 2017). When transmission is from human to
mosquito to human is known as urban cycle whereas when transmission is from
animal to mosquito to human is known as sylvatic cycle (Singh and Unni,
2011).

1.2 Target cells

It has been studied from several publications about the sensitivity of different
cells to chikungunya virus replication and it has been observed from a series of
immortalised primary human cells that epithelial and endothelial cells, primary
fibroblasts, monocyte derived macrophages were susceptible to chikungunya
virus (Thiberville et al., 2013).
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Figure 1 Mechanism of infection of Chikungunya virus
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Entry of chikungunya virus into mammalian epithelial cells occurs via a path of
clathrin -independent, Esp-15-dependent and dynamic 2-dependent routes. These
all pathways need endocytic signaling combined with some other unknown
pathways (Teo et al., 2013).

Due to the capability of chikungunya virus to undergo genetic drifts, it has been
proposed that this virus can acquire alternate entry mechanism (Bernard et al.,
2010).

Etiology

A positive-sense single-stranded RNA chikungunya virus consists of 11.8 kilo
base pairs along with a capsid and a phospholipid envelope (Strauss and
Strauss, 1994), and its genome consists of two open reading frames: the 50RF,
that is translated from genomic RNA and encodes nonstructural proteins such as
nsP1,nsP2,nsP3 and nsP4, and 30RF, that is translated from sub genomic RNA
and encodes structural proteins such as capsid(C), envelope(E1 and E2), and two
peptides(E3 and 6k) (Schwartz and Albert, 2010). Chikungunya virus includes
under the family of Togaviridae and genus alpha virus (Schwartz and Albert,
2010). With the help of phylogenetic analysis, partial sequences of NS4 and E1
genes, three different groups have been found that includes the West African, the
East-Central-South African, and the Asian (Strauss and Strauss, 1994; Mohan
et al., 2010; Chhabra et al., 2008).

Symptoms of chikungunya

Symptoms of chikungunya in patient generally arise after the bite of an infected
mosquito. Headache, muscle pain, chills, back pain, joint swelling, myalgia,
arthralgia, nausea, vomiting, rash, fever and joint pain are some of the common
symptoms observed in chikungunya (Rahman et al., 2017).

3.1 Symptoms observed in different phases

Acute phase - high fever, headache, chills, nausea, vomiting, fatigue, back pain,
myalgia and arthralgia, along with collateral abnormalities such as anemia,
pronounced lymphopenia and/or moderate thrombocytopenia and leucopenia
have also been diagnosed (Sharma and Jain, 2018). High levels of liver
enzymes, creatinine, creatinine kinase and hypocalcaemia have been also been
observed in this phase (Thiberville et al., 2013). Chronic phase- severity of joint
pain and presence of swelling in the joints (inflammation) (Sharma and Jain,
2018).

Treatment

Several medications such as ribavirin, interferon alpha, chloroquine, arbidol,
favipiravir, and furin inhibitors are available and have recognized effect against
chikungunya virus, although no specific antiviral treatment against infection is
available (da Cunha and Trinta, 2017), henceforth there is an immediate need
of finding an alternative approach for the treatment of chikungunya by means of
herbal ways.

Different plants available for cure and prevention of chikungunya are listed
below:

Tinospora cordifolia

It is also known as guduci in Sanskrit language is a member of family
Menispermaceae. Alkaloids, steroids, sesquiterpenoid, phenolics, aliphatic
compounds, polysaccharides, diterpenoid lactones, and glycosides are some of
the active constituents found in the plant (Ghosh and Saha, 2012). Medicinal
properties like anti-diabetic, anti-periodic, anti-spasmodic, anti-inflammatory,
anti-arthritic, anti-oxidant, anti-allergic, anti-stress, anti-leprotic, anti-malarial,
hepatoprotective, anti-pyretic, anti-microbial, anti-osteoporaotic,
immunomodulatory and anti-neoplastic activities have been reported in different
studies (Ghosh and Saha, 2012). Anti-inflammatory (minimized inflammation in
eyes), anti-arthritic (reduces joint pain), immunomodulatory (boosts immune
system), anti-allergic (treatment of rashes), anti-pyretic (treatment of fever) are
some of the specific medicinal properties that allows the prevention and
treatment of chikungunya.

Zingiber officinale

It belongs to the family Zingiberaceae and is known to be the most important
plant that has various nutritional, medicinal properties (Dhanik et al., 2017). It
has been reported that essential oils, phenolic compounds, flavonoids,
carbohydrates, proteins, alkaloids, lycosides, saponins, steroids, terpenoids, and
tannin are the major active constituents present as phytochemical groups
(Dhanik et al., 2017). Its pharmacological significance includes its value in the
treatment of diabetes, obesity, diarrhea, allergies, pain, fever, rheumatoid
arthritis, inflammation, various forms of cancer and thus has various anti-oxidant,
anti-microbial, anti-diabetic, anti-cancer, anti-inflammatory, analgesic, anti-
pyretic, immunomodulatory, anti-platelet aggregation, anti-angiogenic,
hepatoprotective, larvicidal, anti-emetic, anti-obesity, anti-atherosclerotic,
renoprotective, neuroprotective activities (Dhanik et al., 2017). Anti-pyretic,
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anti-arthritic, analgesics, immunomodulatory, anti-allergic are some of the
specific properties that alleviate the symptoms of chikungunya.

Andrographis paniculata

It is known as King of Bitters whose genus Androraphis belongs to family
Acanthaceae (Okhuarobo et al., 2014). Active constituents include diterpenoids,
diterpene glycosides, lactones, flavanoids, and flavanoid glycosides, quinic acids,
xanthones (Hossain et al., 2014). Biological activities such as anti-viral, anti-
bacterial, immunostimulatory, anti-inflammatory, anti-tumor, anti-diabetic, anti-
malarial, hepatoprotective, anti-allergic, anti-HIV, anti-platelet aggregation, anti-
oxidant, anti-pyretic, analgesic, larvicidal, renoprotective, anti-fertility, anti-
hyperglycemic,  hypolipidemic,  cardiovascular,  anti-diarrheal  effects
(Jayakumar et al., 2013). Properties like anti-viral, anti-inflammatory, anti-
allergic, anti-pyretic, analgesic, anti-diarrheal, immune-stimulatory plays a
significant role in reducing symptoms caused by chikungunya.

Ocimum sanctum

Ocimum known as Tulsi or Holy Basil is a member of family Lamiaceae. It
grows as weed and also cultivated in tropical areas (Buddhadev et al., 2014). It
consists of complex chemical composition (many nutrients and biologically
active compounds) which includes eugenol, urosolic acid, carvacrol, linalool,
caryophylline, estragol, rosmarinic acid, apigenin, cirsimaritin, fatty acids,
sitosterol, sugars (xylose and polysaccharides), anthocyans (Rahman et al.,
2011). It has various pharmacological activities that has the ability to treat many
diseases and these activities are anti-microbial, anti-cancer, anti-fungal,
immunomodulatory, hepatoprotective, anti-viral, wound healing, anti-pyretic,
anti-cataract, anti-hyperlipidemic, anti-coagulant, anti-stress, anti-helminthic,
radio protectant, anti-arthritic, anti-diabetic, anti-inflammatory, anti-oxidant,
antibiotic, anti-diarrheal, larvicidal, anti-genotoxic, neuro and cardio protective,
analgesic (Rahman et al., 2011; Bano et al., 2017). Properties possess by this
plant such as anti-pyretic, anti-viral, anti-inflammatory, anti-arthritic, anti-
diarrheal helps in relieving the symptoms of chikungunya.

Terminalia chebula

This plant is a member of family Combretaceae-Indian almond family and its
phytoconstituents include anthocyanins, alkaloids, tannins (gallic acid,
chebulagic acid, punicalagin, chebulanin., corilagin, neochebulinic acid,
1,2,3,4,6-penta-O-galloyl-beta-d-glucose, 1,6-di-o-galloyl-D-glucose, casuarinin,
3,4,6-tri-0-gloooyl-D-lucose, terchebulin), phenolics (chebulunic acid, ellagic
acid and anthraquinones), polyphenols(corilagin, galloyl glucose, punicalagin,
terflavin A, maslinic acid), fructose, amino acids, succinic acid, betasitosterol,
resin, flavanol, glycosides, triterpenoids (Bag et al., 2013).

High medicinal value and pharmacological activity is possesed by this plant for
various ailments treatment. This includes anti-oxidant, anti-microbial, anti-
diabetic, hepatoprotective, anti-inflammatory, anti-mutagenic, anti-proliferative,
radioprotective, cardioprotective, anti- arthritic, gastrointestinal motility, wound
healing,  analgesic,  anti-allergic,  anti-carcinogenic,  cytroprotective,
renoprotective, anti-viral, adaptogenic and anti-anaphylactic, anti-spasmodic,
anti-ulcerogenic, hypolipidemic and hypocholesterolemic, purgative property and
immunomodulatory activity (Bag et al., 2013). Significant potential of
Terminalia chebula which includes anti-inflammatory, anti-arthritic, analgesic,
anti-allergic, anti-viral, immunomodulatory abate the symptoms of chikungunya.

Emblica officinalis (Phyllanica emblica)

It is generally known as Indian gooseberry or Amla, belongs to the family
Euphorbiaceae (Vimala et al., 2011). Higher amount of polyphenols (gallic acid,
ellagic acid, different tannins, minerals, vitamins, amino acids, fixed oil)
flavonoids(rutin and quercetin), glycosides are the phytoconstituents found in this
plant (Variya et al., 2011). Potential of pharmaceutical activities includes anti-
microbial, anti-inflammatory, analgesic, anti-pyretic, adaptogenic,
hepatoprotective, anti-tumor, anti-ulcerogenic, immunomodulatory,
cytroprotective, anti-tussive, radioprotective, anti-cancer, anti-diabetic, anti-
diarrheal (Gaire and Subedi, 2014; Jain et al., 2015).

Rubia cordifolia

A perennial, herbaceous climbing plant is belonging to the family Rubiaceae
(Kannan, a et al., 2009), often known as Common Madder or Indian Madder
(Verma et al., 2016).Active constituents from different parts reported in several
studies include anthraquinones and teir glycosides, terpenes, bicyclic
hexapeptides, iridoids, carboxylic acids and saccharides (Devi Priya and Siril,
2014). Various pharmaceutical uses have been reported previously which include
anti-acne property, anti-arthritic effects, anti-cancer property, anti-inflammation
activity, wound healing effects, anti-microbial activity, anti-convulsant activity,
anti-diabetic activity, anti-oxidant activity, anti-peroxidative activity, diuretic
effects, anti-viral activity, anti-ulcer activity, anti-stress activity, anti-proliferative
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activity, immunomodulatory activity, hepato, neuro and gastroprotective activity,
radioprotective (Devi and Siril, 2014). Anti-arthritic, anti-inflammation, anti-
viral, immunomodulatory activity possessed by tis plant help in soothing the
symptoms of chikungunya.

Cyperus rotundus
Common name of Cyperus rotundus is Nagarmota, belongs to the family

Cyperacea (Imam et al., 2014). Chemical components are essential oils,
flavanoids, terpenoids, mono-sesquiterpenes, cyprotene, acopaene, cyperene,

aselinene, rotundene, valencene, cyperol, gurjunene, trans-calamenene,
dcadinene, gcalacorene, cadalene, amuurolene,gmuurolene, cyperotundone,
mustakone, isocyperol, acyperone, 4,11-selinnadien-3-one and 1,8-cineole

(Imam et al., 2014). Studies based on phytochemical and pharmacological
constituents suggests the potential activities of Cyperus rotundus_such as anti-
androgenic,anti-malarial, anti-uropathogenic, cardioprotective, anti-bacterial,
anti-mutagenic,anti-oxidant, anti-inflammatory, anti-diarrheal, anti-genotoxic,
anti-convulsant, anti-diabetic, anti-obesity, hepato and neuroprotective activities,
anti-atherosclerosis, anti- pyretic, analgesic (Peerzada et al., 2015)

Picrorhiza kurroa

An important medicinal plant with common name Kutki is a member of family
Scrophulariaceae (Masood et al., 2015). Chemical constituents found from
different parts of plant are iridoids, acetophenones, cucurbitacins, picroside-1 and
Il (major bioactive compounds), pikuroside, veronicoside, phenol glycosides,
curcurbitacin glycosides and 4-hydroxy-3methoxy-acetophenone (Sah and
Varshney, 2013). Liver disorders, fever, asthma, jaundice, gastrointestinal and
urinary disorders can be treat by this plant and shows activities like anti-
inflammatory, anti-allergic, immunomodulatory, anti-anaphylactic, anti-hepatitis
B surface antigen activity (Sah and Varshney, 2013), anti-microbial,
hepatoprotective, anti-oxidant, anti-ulcer, anti-cytochrome action, neuromuscular
action, anti-leishmanial, hypolipemic effect, cardioprotective, anti-diabetic, anti-
malarial activity (Kumar et al., 2013), anti-viral, anti-cancer, anti-cholestatic,
anti-asthamatic, analgesic, nephroprotective (Salma et al., 2017).

Pluchea lanceolata

The genus Pluchea belongs to the family Asteraceae, commony known as Rasna.
Phytoconstituents present in this plant includes alkaloids, flavonoids, tannins,
steroids, glycosides, saponins, terpenoids, proteins, carbohydrates, phenols,
lactones (Arya and Patni, 2013).

It shows anti-inflammatory, analgesic, anti-arthritic, anti-pyretic, laxative,
thermogenic activities and is used in the treatment of cough, piles, neurological
diseases, edema (Srivastava and Shanker, 2012).

Terminalia bellerica

Commonly known as Baheda, is a member of family Combretaceae (Deb et al.,
2016). Phytoconstituents found in this plant includes glucoside, tannins, gallic
acid, ethyl gallate, chebulinic acid, lignans (termilignan and thannilignan), 7-
hydroxy 3' 4' (methylenedioxy) flavone and anolignan B , ellagic acid, galloyl
glucose, phyllemblin, beta-sitosterol, mannitol, glucose, fructose, rhamnose (Deb
et al., 2016), alkaloids, steroids, terpenoids, saponin (Kadian et al., 2014).
Different phytoconstituents present in plant contributed towards many
pharmacological activities and are analgesic, anti-diarrhoel, anti-oxidant, anti-
hypertensive, anti-salmonella, anti-spasmodic, anti-microbial, anti-biofilm, anti-
cancer, immunological, wound healing, anti-ulcer, anti-pyretic, anti-mutagenic,
thrombolytic, beta lactamase inhibitor activity (Deb et al, 2016),
immunomodulatory, anti-biofilm, anti-depressant, anti-diabetic,anti-fungal, anti-
helminthic,  anti-inflammatory,  anti-oxidant, , glucoamylse activity,
hepatoprotective activity, anti-thrombotic activity (Kadian et al., 2014).

Commiphora wightii

Common name for Commiphora wightii is guggul, belongs to the family
Burseraceae (Sarup et al., 2015). Several phytohconstituents that are responsible
for the treatment of variety of diseases are terpenoids (monoterpenoids,
sesquiterpenoids, triterpenoids), steroids, flavonoids, guggultetrols, lignans,
sugars, amino acids. Another phtoconstituents may include long chain aliphatic
tetrols, aliphatic esters, ferulates, carbohydrates, inorganic ions (Sarup et al.,
2015). Activities like Anti-inflammatory, anti-obesity (Cunningham et al.,
2018), anti-arthritic, anti- viral, anti-microbial, wound healing, anti-tumor, anti-
fertility, cytotoxic activity, cardioprotective, anti-atherosclerotic, anti-oxidant,
thyroid stimulatory activity, anti-platelet aggregation, hypolipidemic activity,
anti-hyperglycemic are used for the treatment of various ailments such as
inflammation, obesity, rheumatism, infection, defects in lipid metabolism (Sarup
etal.,, 2015).
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Curcuma longa

Turmeric's active component, curcumin, belongs to the ginger (Zingiberaceae)
family (Kocaadam and Canlier, 2017; Khajehdehi et al., 2012). Around 235
compounds have been identified; some of them are phenolic compounds,
terpenoids, diarylheptanoids (curcuminoids), diarylpentanoids, monoterpenes,
sesquiterpwnws, diterpenes, triterpenes, alkaloid, and sterols, etc. (Li et al.,
2011). Pharmaceutical significance of Curcuma longa includes anti-inflammatory
activity, anti-oxidant, anti-tumor, anti-HIV, anti-protozoal activity, nematocidal
activity, anti-venom activity (Araajo et al., 2001), anti-viral activity, anti-
infectious activity, wound healing (Joe et al., 2004), anti-bacterial activity, anti-
fungal activity, anti-mycobacterial activity (Cikrike et al., 2008) , anti-platelet
activity, hepatoprotective activity, anti-arthritic activity, anti-proliferative
activity, analgesic, anti-malarial activity (Perrone et al., 2015).

Boswellia serrata

It is a member of family Burseraceae with the common name Indian frankincense
(Arora et al, 2013). Chemical constituents found in studies include
monoterpenes,diterpenes, triterpenes, pentacyclic triterpenic acids, tetracyclic
triterpenic acids (Siddiqui et al., 2011). It exhibits several biological activities
such as anti-arthritic, anti-diarrheal, anti-pyretic, anti-inflammatory, anti-
hyperlipidemic, anti-atherosclerotic, analgesic, hepatoprotective, anti-oxidant,
diuretic effects, anti-coagulant, anti-tumor, aanti-allergic (skin disorders), cardio
and gastroprotective (Siddiqui et al., 2011; Harrasi et al., 2018).

Vitex negundo

It is commonly known as Nirgundi, belonging to the Verbenaceae family, found
mostly in moist areas (Venkateshwarlu, 2012). Main compounds present in this
plant are viridiflorol, beta-caryophyllene, sabinene, 4-terpineol, gamma-
terpinene, caryophyllene oxide, 1-ocetan-3-ol, globulol, laonoid glycosides,
negundoside, agnuside, vitegnoside, p-hydroxybenzoic acid, beta-sitosterol
(Singh et al., 2003; Meena et al., 2011). Pharmaceutical potential and biological
activities  includes  anti-arthriic,  anti-inflammatory,  analgesic,  anti-
hyperpigmentation, immuno-stimulant, hepatoprotective, CNS activity, anti-
androgenic activity, enzyme inhibition, mosquito repellant, anti-convulsant, anti-
oxidant, insecticidal and pesticidal activity, anti-hyperglycemic, anti-bacterial,
anti-asthmatic, anti-implantation (Venkteshwarlu, 2012; Meena et al., 2011).

Withania somnifera

This plant of family Solanaceae is commonly known as Ashwagandha (Gupta
and Rana, 2007). Phytoconstituents present are alkaloids, steroidal compounds,
ergostane type typesteroidllactones, withaferin A, withanolides A-y,
withasomniferin-A, withasomidienone, withasomniferols A-C, withanone etc.
Additional constituents include saponins, withanolides, withaniol, acylsteryl
glucosides, starch, reducing sugar, hantreacetone, ducitol, amino acids.
Pharmacological actions of this plant is anti-oxidant effect, chronic stress,
nootropic effect, anti-parkinsonian properties, anti-venom, immunomodulation,
anti-inflammatory activity, hematopoiesis, anti-tumor activity, hypolipidemic
effects, anti-bacterial property, hypothyroid activity, cardioprotective effects,
anti-arthritic, anti-asthamatic, spermatoenic activity, neuroprotective activity,
hepatoprotective, anti-depresssion and anti-anxiety activity, anti-microbial
activity, anti-platelet, anti-coagulant, anti-leishmanial activity, hypoglycaemic,
anti-viral, anti-fungal, anti-convulsant, nephroprotective activity (Gupta and
Rana, 2007; Singh et al., 2010; Kumar et al., 2015 ).

Glycyrrhiza glabra

Also known as mullaiti or licorice is a member of family Fabaceae (Nesar et al.,
2016). Glycyrrhizin, glycyrrhizinic acid, glabrin A and B, glycyrrhetol,
glabrolide, isoglabrolide, isoflavones, coumarins, triterpene sterols, starches,
pectins, polysaccharides, simple sugars, gums, mucilage, amino acids,
flavonoids, mineral salts, bitters, essential oil, fat, estrogen, tannins, glycosides,
protein, resins, volatile oils are some of the phytochemicals present (Nesar et al.,
2016; Damle, 2014). Biological activities include anti-inflammatory, anti-
oxidant, anti-ulcer, thrombin inhibitor, anti-bacterial, anti-fungal, anti-tussive,
anti-diabetic, anti-cancer, hepatoprotective (Nesar et al., 2016), skin lightening
and skin tightening activity, anti-viral effects, anti-coagulant, immunostimulatory
activity, anti-hyperglycemic effects, memory boosting activity, hair growth
stimulatory activity, anti-bacterial, anti-malarial (Damle, 2014)

Lepidium sativum

This plant of family Brassicaceae has a common name of Garden cress (Falana
et al., 2014). It consists of alkaloids, saponins, anthracene, glycosides,
carbohydrates, proteins, amino acids, flavonoids, sterols, minerals, trace elements
(iron, nickel, cobalt and iodine), vitamins, stigmast-en-3-beta, 27-diol-27
benzoate, glucotropoeolin, 4-methoxyglucobrassicin, sinapine, sinapic acid,
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calmodulin, sinapoyglucose, esters of caffeic, p-coumaric, ferulic, quininc acids,
5-4'-dihydroxy-7,8,3, 5-tetramethoxyflavone, 5-3'-dihydroxy-7,8,4'-
trimethoxyflavone, 5-3'- dihydroxy-6,7,4'-trimethoxyflavone.  Biological
properties exhibit by this plant includes anti-inflammatory, anti-pyretic,
analgesic, chemoprotective,  anti-diabetic,  anti-hypertensive,  diuretic,
hepatoprotective, wound healing, anti-diarrheal, anti-oxidant,
hypercholesterolemic, nephroprotective,anti- bacterial, laxative, respiratory
disorder healing, anti-arthritic, hypoglycaemic activity, anti-hyperlipidemic
(Falana et al., 2014; Manohar et al., 2012; Ait-yahia et al., 2018; Shukla et al.,
2015).

Nigella sativa
It is a member of family Ranunculaceae (Islam et al., 2017), also known with
names such as Black cumin or kalaunji (Paarakh, 2010). Thymoquinone,

thymohydroquinone, stigmastanol, dithymoquinone, p-cymene, carvacrol, 4-

Table 1 Pharmacological aspects of different medicinal plants for cure of Chikungunya

terpineol, t-anethol, sesquiterpene longifolene, a-pinene and thymol are some of
the important active compounds present in this plant (Ahmad et al., 2013).
Some compounds are also present in trace quantity and includes two types of
alkaloids- isoquinoline (nigellicimine and nigellicimine-N-oxide), and pyrazol
alkaloids or indazole ring bearing alkaloids (nigellidine and nigellicine).
Additional compounds include alpha-hederin, a water soluble pentacyclic
triterpene and saponin (Al-Jassir, 1992). Pharmacological activities exhibited by
this plant are anti-diabetic, anticancer, immunomodulator, analgesic, anti-
microbial, anti-inflammatory, spasmolytic, bronchodilator, hepato-protective,
renal protective, gastro-protective, anti-oxidant properties, anti-fungal, anti-
schistosomiasis, Neuro-pharmacolgical activities, anti-asthmatic, anti-convulsant,
anti-oxytocic, anti-fertility, anti-cancer, anti-nociceptive, anti-urolithatic,
anxiolytic, anti-pyretic, cardiovascular, anti-allergic (Paarakh et al., 2010;
Ahmad et al., 2013).

Specified properties of plant for

Plant (Botanical Common Family Active constituents treating Chikungunya References
Name) Name
Alkaloids, steroids, Ghosh and Saha, 2012;
Tinospor cordifolia Menispermace sesquiterpenoid, phenolics, Immunomodulatory, Anti-pyretic,anti-  Sharma et al., 2012;
Guduchi aliphatic compounds, arthritic, anti-inflammatory, analgesic ~ Ashok et al., 2010;
ae ; - . - - .
polysaccharides, diterpenoid anti-allergic Banerjee et al., 2018;
lactones, and glycosides Pendse et al., 1997.
Essential oils, phenolic compounds - . " . Dhan.'kEt al, 2017,
- - . ' . Anti-inflammatory, anti-arthritic,Anti- ~ Anosike et al., 2009;
Zingiber officinale Gi i flavonoids, carbohydrates, proteins, i - .
inger Zingiberaceae . : - pyretic, immunomoduatory, analgesic,  Prakash et al., 2016;
alkaloids, lycosides, saponins, . - !
steroids, terpenoids, and tannin anti-allergic Mas_colo etal., 1989;
' ' Puri et al., 2000.
Okhuarolo et al., 2014;
Hossain et al., 2014;
Andrographis Diterpenoids, diterpene glycosides, Anti-viral, anti-inflammatory, anti- Jayakumar et al., 2013;
paniculata Kalmegh Acanthaceae lactones, flavanoids, and flavanoid pyretic , analgesic anti-allergic, Wintachai et al., 2015;
glycosides, quinic acids, xanthones ,immunostimulatory Anbarasu et al., 2011;
Chandrasekaran et al.,
2010; Puri et al., 1993.
Buddhadev et al., 2014;
Rahman et al., 2011;
Eugenol, urosolic acid, carvacrol, Bano et al., 2017;
linalool, caryophylline, estragol, Immunomodulatory, anti-arthritic Mohan et al., 2011,
Ocimum sanctum Tulsi Lamiaceae. ~ rosmarinic acnd,_aplggnm, analgesic, Anti-pyretic, anti- Vaghasiya et al., 2010,_
cirsimaritin, fatty acids, sitosterol, . Bawankule et al., 2015;
inflammatory . ; :
sugars (xylose and Ranjana and Tripathi,
polysaccharides), anthocyans 2015; Kothari et al.,
2012.
Anthogyanms, aIka_I0|ds_, tannms_, Bag etal., 2013; Kaur et
phenolics(chebulunic acid, ellagic o
acid and anthraquinones) al, 2010; Nair etal,
polyphenols(corilagin, galloyl o 2010; Yang etal., 2014;
Terminalia chebula glucose, punicalagin te’rflavin A . Analgesic, antll—a_rthrltlc Anti- Veni et aI_., 2017; Aher
Harad Combretaceae L . T inflammatory, larvicidal and ovicidal, and Wahi, 2011.
maslinic acid), fructose, amino immunomodulatory
acids, succinic acid, betasitosterol,
resin, flavanol, glycosides,
triterpenoids
Vimala et al., 2011;
Variya et al., 2016;
Polyphenols (gallic acid, ellagic Gaire and Subedi, 2014;
Emblica officinalis acid, different tannins, minerals, Analgesic, anti-pyretic Anti- Jain et al., 2015;
(Phyllanica emblica) Amla Euphorbiaceae vitamins, amino acids, fixed oil) inflammatory,immuno-modulatory, Perianayagam et al.,
flavonoids (rutin and quercetin), anti-diarrheal 2004; Golechha et al.,
glycosides 2014; Singh et al., 2013,;
Mehmood et al., 2011.
Kannan et al., 2009 (a);
Anthraquinones and teir Verma et al. ,2016; Devi
Rubia cordifolia Indian Rubiaceae glycosides, terpenes, bicyclic Anti-arthritic, immunomodulatory, anti- ~ Priya and Sirul, 2014;
Madder hexapeptides, iridoids, carboxylic inflammation Jaijesh et al., 2008;
acids and saccharides Kannan et al., 2009(b);
Antarkar et al., 1983.
Essential oils, flavanoids, Imam et al., 2014;
terpenoids, mono-sesquiterpenes, Peerzada et al., 2015;
Cvperus rotundus Nagarmot cyprotene, acopaene, cyperene, Anti-inflammatory, analgesic,anti- Sundaram et al., 2008;
P ga Cyperacea aselinene, rotundene, valencene, pyretic, mosquitoe repellent, anti- Gupta et al., 1971,

cyperol, gurjunene trans-
calamenene, dcadinene,
gcalacorene, cadalene, amuurolene,

diarrheal

Singh et al., 2009; Uddin
et al., 2006.
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gmuurolene, cyperotundone,
mustakone, isocyperol, acyperone,
4,11-selinnadien-3-one and 1,8-
cineole

Picrorhiza kurroa

Scrophulariac

Iridoids, acetophenones,
cucurbitacins, picroside-1 and Il
(major bioactive compounds),

Anti-arthritic, immunomodulatory,

Masood et al., 2015; Sah
and Varshney, 2015;
Kumar et al., 2013;
Salma et al., 2017;
Kumar et al., 2016 (a) ;
Gupta et al., 2006; Shid

Kutki eae p|kur03|de_| ver0n|003|d_e, p_henol analgesic, Anti-inflammatory etal., 2013; Kumar et
glycosides, curcurbitacin
> al., 2016 (b).
glycosides and 4-hydroxy-
3methoxy-acetophenone
Alkaloids, flavonoids, tannins, Ar_ya and Patni, 2013;
steroids, glycosides, saponins L . -, Srivastava and
Pluchea lanceolata Rasana Asteraceae e - ! : Anti-inflammatory,anti-arthritic Shanker, 2012; Chawla
terpenoids, proteins, carbohydrates, . .
henols. lactones etal., _1991, Chaturvedi
P ' and Singh, 1965.
Glucoside, tannins, gallic acid,
ethyl gallate, ch_e_bullnlc acid, Deb et al., 2016: Kadian
lignans(termilignan and etal. 2014 Kaur et al
thannilignan), 7-hydroxy 3' 4' . . h
L . K . . . . 2010; Sharma et al.,
Terminalia bellerica (methylenedioxy) flavone and Analgesic, anti-pyretic, immunological, !
Baheda Combretaceae - L - . 2010;
anolignanB , ellagic acid, galloyl immunomodulatory, anti-inflammatory Saraphanchotiwitthava
glucose, phyllemblin, beta- p 4
: - etal., 2008.
sitosterol, mannitol, glucose,
fructose, rhamnose, alkaloids,
steroids, terpenoids, saponin
Terpenoids (monoterpenoids,
sesquiterpenoids, triterpenoids), Sarup et al., 2015;
steroids, flavonoids, guggultetrols, Cunningham et al.,
Comminhora wightii Guaaul Burseraceae lignans, sugars, amino acids. Ani-viral, Anti-inflammatory, anti- 2018; Kunnumakkara et
P g 99 Another photo constituents may arthritic al., 2018; Francis et al.,
include long chain aliphatic tetrols, 2004; Gujral et al., 1960.
aliphatic esters, ferulates,
carbohydrates, inorganic ions
Kocaadam and Canlier,
2017; Khajehdehi et al.,
2012; Lietal., 2011;
Araiijo and Leon, 2001;
Phenolic compounds, terpenoids, Joe et al., 2010; Clkrikel
diarylheptanoids(curcuminoids), i - et al., 2008; Perrone et
Curcuma longa Turmeric  Zingiberaceae diarylpentanoids, monoterpenes, Anti w_ral, |mmunomodulato_ry Anti al., 2015; Mathew and
. . inflammatory,analgesic .
sesquiterpwnws, diterpenes, Hsu, 2018; Gautam et
triterpenes,alkaloid, and sterols al., 2007; Chainani- Wu,
2003; Ibironke and
Owemidu, 2014.
Aroraet al., 2013;
Siddiqui, 2011; Harrasi
Boswellia serrata indian Monoterpenes,diterpenes, etal., 2018; Menon and
- triterpenes, pentacyclic triterpenic ~ Analgesic, anti-viral, anti-arthritic, anti-  Kar, 1971; von Rhein et
frankince Burseraceae . . A R . . .
nse acids (bosv_velllc a_cnds)_, tetracyclic inflammatory al., 2006; Ham|dpo_ur et
triterpenic acids al., 2013; Bertocchi et
al., 2018.
Viridiflorol, beta- Venkateshwarlu, 2012;
caryophyllene,sabinene, 4- Singh et al., 2003;
terpineol, gamma-terpinene, . . . Meena et al., 2011;
Vitex negundo . . caryophyllene oxide, 1-ocetan-3-ol, . Ar.'t' arthriic, an'a!gesm, Choudhary et al., 2015;
Nirgundi Verbenaceae . . immunostimulatory anti-inflammatory,
globulol[57], laonoid glycosides, mosauito renellant Ladda and Magdum,
negundoside, agnuside, 4 P 2012; Gupta and
vitegnoside, p-hydroxybenzoic Tandon, 2005;
acid, beta-sitosterol Hebbalkar et al., 1992.
Alkaloids, steroidal compounds,
ergostane type typesteroidllactones,
Wlthafvevriltr;]a,z,ovmv:qtir}zrrliorﬂies AY, Gupta and Rana, 2007;
. . . Withasomidienoney - . - Singh et al., 2007,
Withania somnifera Ashwagan Solanaceae withasomniferols A-C, withanone Antl—arthrl_tlc Im_m_unomodulatlon, Kgmar etal., 2915 ;
dha o - - analgesic, anti-inflammatory Jain et al., 2018; Ali et
etc.Additional constituents include . -
h : - S al., 2012; Bhavani,2015.
saponins, withanolides,withaniol,
acylsteryl glucosides, starc,
reducing sugar, hantreacetone,
ducitol, amino acids
Glycyrrhiza glabra Mullaiti Fabaceae Glycyrrhizin, glycyrrhizinic acid, Anti-inflammatory, immunostimulatory ~ Nesar et al., 2016;
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glabrin A and B, glycyrrhetol,
glabrolide, isoglabrolide,
isoflavones, coumarins, triterpene
sterols, starches, pectins,
polysaccharides, simple sugars,
gums, mucilage, amino acids,
flavonoids, mineral salts, bitters,
essential oil, fat, estroen, tannins,
glycosides, protein, resins, volatile
oils

(immunomodulatory)

Damle 2014; Jitesh and
Geetha,2017; Delbo,
2013.

Alkaloids, saponins, anthracene,
glycosides, carbohydrates, proteins,
amino acids, flavonoids, sterols,
minerals, trace elements(iron,
nickel, cobalt and iodine), vitamins,
stigmast-en-3-beta, 27-diol-27
benzoate, glucotropoeolin, 4-

Falana et al., 2014;
Manohar et al., 2012;
Ait-yahia et al., 2018;

Lepidium sativum Garden Brassi methoxyglucobrassicin, sinapine, Analgesic anti-diarrhea anti- Shukla et al., 2015; Al-
rassicaceae AT b . i
cress sinapic acid, calmodulin, inflammatory Yahya et al., 1994;
sinapoyglucose, esters of caffeic, p- Manohar et al., 2009;
coumaric, ferulic, quininc acids, 5- Raval et al., 2013.
4'-dihydroxy-7,8,3", 5-
tetramethoxyflavone, 5-3'-
dihydroxy-7,8,4'-
trimethoxyflavone, 5-3'-
dihydroxy-6,7,4'-trimethoxyflavone
Thymoquinone, .
thymohydroquinone, stigmastanol, Islam et al., 20_17’
. . . . . . Paarakh, 2010; Ahmad
Nigella sativa Black Ranunculacea dithymoquinone, p-cymene, Immunomodulatory, analgesic, anti- etal. 2013 Al-Jassir
cumin e carvacrol, 4-terpineol, t-anethol, allergic, anti-pyretic o ’ '
. . - 1992 Paarakh et al.,
sesquiterpene longifolene, a-pinene 2010
and thymol )
Al-Yahya, M. A., Mossa, J. S., Ageel, A. M., & Rafatullah, S. (1994).
CONCLUSION Pharmacological and safety evaluation studies on Lepidium sativum L., Seeds.

Chikungunya is a disease described as the 'to bend' condition of sufferers with
joint pain and rash, caused by alpha virus. It’s a viral disease affecting many
individuals in India and abroad, but it’s not a lethal infection and relevant or
proper treatment can help to cure it. However, it’s necessary to keep the adjacent
areas of surroundings neat and clean so that the virus prevents from spreading.
Several drugs for the treatment of chikungunya have been found and have
recognized effect against chikungunya virus, although no specific antiviral
treatment against infection is available. Treatment by herbal means provides the
best way of preventing and curing chikungunya and helps sufferers to replenish
or recover faster. Plants exhibit many biological and pharmacological properties
which lighten the risks of chikungunya to a large extent and really help to cure it
without any side effects reported.

Acknowledgement: We would like to acknowledge Dr. O.P. Bhalla Central
Library, Manav Rachna International Institute of Research and Studies for their
valuable support.
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