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ABSTRACT 

Respiratory disorder is one of the common disorders that is related with Respiratory Track. Respiratory disorders continue to 
be a major health challenge worldwide especially due to the increasingly fast development of resistance to the drugs currently 
in use. Many Phytoleads or Phytoconstituents are traditionally used for respiratory illness treatment, and some have been 
investigated for their efficacy with positive results. In this review, all the phytoleads or phytoconstituents having anti-
inflammatory activity and some of them possess antioxidant activity too. All are used to treat respiratory tract inflammation. 
Curcumin used as antiasthamatic also. The results of this study show that phytoleads or phytoconstituents are used for the 
treatment of respiratory system disorders. The information gained on frequently used phytoleads might give some leads for 
future targets for further analysis in order to develop new drugs. 
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INTRODUCTION 

Lung diseases are one of the leading causes of death 
globally. It is characterized by airflow limitation, loss of 
elasticity, chronic inflammation, emphysema, 
bronchoconstriction and mucus hyper secretion. Several 
factors including genetics, tobacco smoke, air pollution, 
inhalation of noxious particles, occupational chemicals and 
dusts have shown to contribute to the development of lung 
disease. Some of the most widespread are asthma, chronic 
obstructive pulmonary disease (COPD), occupational lung 
diseases and pulmonary hypertension. Some disorders are 
moderate to lethal and life threatening like tuberculosis and 
pneumonia [1]. 

ANGIOGENESIS RELATED DISORDERS IN LUNGS 

Angiogenesis is the growth of new capillary blood vessels in 
the body. It is an important natural process for healing of 
wound and redevelopment of new tissue. The body has 
ability to control angiogenesis by producing a precise 
balance between growth and inhibitory factors during 
neovascularization. When imbalance is occurred, it leads to 
the development of less or a greater number of blood vessels 
[2,3]. 

Various disorders have excessive angiogenesis as an 
underlying mechanism. Abnormal blood vessel growth, 
either excessive or insufficient is responsible for the 
development of deadly conditions like cancer, skin diseases, 

diabetes, cardiovascular diseases, stroke, age-related 
blindness and lung disorders [4]. 

Low immune functioning, adverse climatic conditions, 
intolerable air pollution, excessive exposure to smoke and 
other toxic materials and presence of fungal, viral, bacterial 
infections are some common causes of lung disorders. Lungs 
are characterized by double vascularization, first is bronchial 
vasculature, associated with thoracic aorta and second is the 
pulmonary system which is part of the air/blood barrier of 
the lung tissue [5]. 

Lung tissue produces VEGF and FGF-2 which is an 
important growth factor necessary for building of lung tissue 
architecture. Exposure of lung tissue to intolerable air 
pollutants, excessive smoke and other toxic gases triggers 
overexpression of VEGF and FGF-2 in lung tissue 
architecture by activation of inflammatory flood which is an  
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important reason for the development of abnormal 
angiogenesis in lung and later causes development of lung 
cancer [6]. 

COPD is associated with significantly reduced capillary 
length density and hypoxia condition followed by activation 
of HIF-1α which plays an important role in the development 
of angiogenesis [7]. 

Whereas, asthma is associated with airway congestion and 
re-modulation because of the development of inflammation 
and deposition of mucus plug in respiratory tract which is 
linked with excessive angiogenesis [8]. Cytokines, cell 
adhesion molecules, growth factors, vasoactive peptides, 
proteolytic enzymes (metalloproteinases) and plasminogen 
activators play a vital role in the development of above-
mentioned condition which activates 
EGFR/PI3K/AKT/mTOR pathways. Activation of these 
pathways is responsible for the activation of endothelial 
growth regulator followed by overexpression of VEGF and 
FGF-2 [3]. Lung disorders like asthma, COPD, Idiopathic 
pulmonary fibrosis and pulmonary hypertension develop 
edema, inflammation, fibrosis, airway obstruction, decrease 
ventilation and damage to alveolar capillaries. These 
conditions are responsible for the inadequate supply of 
oxygen to the lung tissue. If an insufficient supply of oxygen 
continues for a long time, supplementary mechanisms 
attempt to restore oxygenation or help the body adapt to 
hypoxia. Hypoxia is mediated by hypoxia-inducible factors 
(HIFs) having 2 subunits HIF-1α/2α and 1β [9]. Decreased 
oxygen supply after a period stabilizes HIF-1α through post-
translational modification. Once it stabilizes, α subunit is 
cleaved off and binds to the β subunit this hetero dimer then 

binds to numerous promoters containing hypoxia response 
elements (HREs), leading to the transcription target genes of 
VEGF. Hypoxia-inducible factor (HIF-1) activates 
epidermal growth factor (EGF) which causes over 
expression of VEGF in lung tissue. Nitric oxide synthesis is 
regulated by the enzyme NO synthase specially eNOS/NOS3 
isoform. This isoform plays a key role in VEGF-induced 
angiogenesis which is obtained by phosphorylation of eNOS 
isoform at serine 1117 residue by AKT or by hypoxia [10]. 
Uncontrolled inflammation is the main factor behind the 
pathogenesis of various lung disorders. Inflammation leads 
to alterations in the bronchial epithelium and lung micro 
environment [11]. 

Various pro inflammatory markers like transforming growth 
factor-beta (TGF-β), platelet-derived growth factor (PDGF), 
interleukin 6 (IL-6), interleukin 8(IL-8) which activates 
signal transduction and activator of transcription 3(STAT3) 
pathway. Subsequent STAT3 phosphorylation is involved in 
upregulation of angiogenic mediators, such as VEGF, FGF-2 
and HIF1 which leads to angiogenesis [12]. 

Beside this Cyclooxygenase (COX)-2, an inducible enzyme 
that catalyzes the formation of prostaglandins (PGs) from 
arachidonic acid in lung tissue, is also activated by hypoxia 
and it helps in the stimulation of VEGF gene expression 
[13]. 

Oxidative stress in asthma and COPD is associated with 
airway inflammation by activating inflammatory gene 
expression. The nuclear factor-kappaβ (NF-κβ) is an 
important factor that regulates cytokine activity in the 
airway during inflammation [14] (Figure 1). 

Figure 1. Angiogenesis in lung disorder. 
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Asthma 

It is a chronic respiratory disease in the airway characterized 
by episodes of wheezing, shortness of breath, coughing and 
chest pain. The common elicit of asthma such as airway 
irritants like tobacco smoke, air pollution, allergens, 
respiratory infections, stress, mold and termites and it is 
caused through genetic and environmental factors also the 
asthma attack begins, when the allergen inhaled through 
respiration and it binds to the IgE antibodies on mast cell in 
the lung and the mast cell produced histamine, leukotrienes. 
These biologically active mediators cause the smooth muscle 
cells or bronchial contract. This cause narrowing the lumen 
of the bronchi due to the accumulation of eosinophils. The 
repeated attacks or accumulation of eosinophils causes 
bronchial damage in the lung. In the late stage of the asthma 
attacks is difficult to breathing due to the smooth muscle 
cells in the bronchi constrict, and the airway become 
inflamed and swollen. Asthma is typified by airway 
eosinophilia, edema, mucus hypersecretion, bronchial 
epithelial injury and hyperactivity. Disease pathogenesis 
includes contributions from several cell types including 
airway epithelial cells, eosinophils, macrophages, dendritic 
cells, T-helper type 2 (Th2) cells, IgE-secreting B cells and 
mast cells, as well as changes in broncho alveolar lavage 
fluid [15]. 

COPD 

The pathological factors affecting COPD are diverse and 
intricately linked. In the deteriorating progress of COPD, 
various inflammatory mediators are released from epithelial 
cells and infiltrated inflammatory cells in the lungs, 
including neutrophils, macrophages and T lymphocytes. It is 
important that pro inflammatory cytokines such as tumor 
necrosis factor-α (TNF-α), interleukin-1 (IL-1) and IL-6 and 
chemokines including IL-8 activate and attract the 
circulating cells in the pathological process. Transforming 
growth factor-β (TGF-β) has been reported to cause airway 
fibrosis, leading to airway destruction. Several approaches 
for blocking these cytokines and few among them, IL-1β and 
IL-18, key molecules of inflammasome, are suggested as 
potential targets along with other inflammasome 
components [17]. 

Reactive oxygen species (ROS) are also critical for 
provoking COPD. Tobacco smoke contains high 
concentrations of oxidants and induces a variety of free 
radicals including ROS which amplifies the inflammatory 
responses and develops the pathological stage of COPD. 
Therefore, several molecules linked to oxidative stress, such 
as nuclear erythroid-2-related factor 2 (Nrf2), NADPH 
oxidase, myeloperoxidase and superoxide dismutase may be 
considered targets for COPD therapy. Especially, matrix 
metalloproteinase (MMP) and neutrophil elastase are 
intricately regulated in COPD pathology. Several reports 
indicate that the activation and/or elevated expression of 

matrix metalloproteinases such as MMP-2, -9 and -12 are 
closely related to the development of COPD [19]. 

Recently sirtuins were demonstrated to be deeply involved 
in COPD. The level of sirtuin 1 expression is reduced in the 
lungs of COPD patients. The activation of sirtuin 1 and 6 has 
been shown to have protective effects against COPD [20] 
and sirtuin activators may be proposed as candidates for 
COPD treatment. Leukotriene B4 (LTB4) and prostaglandin 
E2 (PGE2) levels in the exhaled breath condensate of 
patients with COPD are higher than in healthy subjects [22]. 
LTB4 is a potent neutrophil chemoattractant and its 
concentration in sputum is also increased in COPD patients 
[21]. To reduce LTB4 levels, antagonists of LTB4 receptors 
and 5-lipoxygenase inhibitors have been developed for the 
treatment of COPD. Inducible nitric oxide synthase (iNOS) 
is widely up-regulated in the airways and peripheral lungs of 
COPD patients [23]. NO synthesized by iNOS and its 
oxidant peroxynitrite cause oxidative stress in the lungs. In 
the animal model, iNOS inhibition by a selective inhibitor 
was shown to partially improve pulmonary vessel 
remodeling and functional destruction by smoke-induced 
emphysema [24]. Recent investigations suggested that 
interrupting signal transduction pathways may alleviate 
COPD progress. Various kinases participate in regulating the 
expression of inflammatory genes and transcription factors 
related to COPD. The p38 mitogen-activated protein kinase 
(MAPK) and phosphoinositide 3-kinase (PI3K) are proposed 
as promising representative targets for the development of 
selective inhibitors. The activation of p38 MAPK induces 
inflammatory mediators such as IL-1β, IL-8 and MMP in 
various inflammatory cells, leading to the exacerbation of 
COPD symptoms. The inhibition of p38 MAPK showed 
efficacy in a six-month clinical trial in COPD patients with 
≤2% blood eosinophils [25]. 

PI3K-mediated signaling in macrophages and neutrophils is 
involved in inflammation and immune responses and the 
activity is up-regulated in the lungs of COPD. It was found 
that blocking certain isoforms of PI3K reduced pulmonary 
neutrophilia in a murine smoke model [26]. 

Several PI3K inhibitors have been developed as candidates 
for COPD therapy so far. In addition, inhibitors targeting 
transcription factor, nuclear transcription factor-κB (NF-κB), 
which is involved in the encoding of many inflammatory 
genes and relevant kinases such as IκB kinase have been 
also investigated [27]. 

Pneumonia 

Pneumonia is a respiratory tract infection characterized by 
the inflammation of one or both lungs as a result of the 
accumulation of pus in the alveoli. Pneumonia which can be 
caused by bacteria, viruses or fungi can be mild, severe or 
life threatening. Bacterial pneumonia can be caused by 
Streptococcus pneumoniae which is the commonest cause, 
Staphylococcus aureus, Moraxella catarrhalis, Klebsiella 
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pneumoniae, Hemophilus influenza, Chlamydophila 
pneumonia and Legionella pneumophila. Pneumocystis 
jirovecii pneumonia (PCP) is a fungal pneumonia commonly 
found in immunocompromised patients. Viral pneumonia 
can also be caused by adenovirus, Varicella zoster, Influenza 
virus and respiratory syncytial virus [28,29]. 

Tuberculosis 

Tuberculosis (TB) is an airborne infectious disease which 
does not only affect the lungs but also other parts of the 
body such as the brain and spine. The main cause of TB is 
Mycobacterium tuberculosis. Other M. tuberculosis complex 
that causes TB include M. bovis, M. africanum, M. canetti 
and M. microti. The predominant symptoms of active TB are 
fever, night sweat, weight loss and chronic cough with blood 
containing sputum. Treatment of TB is very tedious and 
requires a long course with multiple antibiotics involved 
[30]. 

Pulmonary hypertension 

Pulmonary hypertension (PAH) is a progressive disease 
associated with increased blood pressure between lung and 
heart through lungs which is responsible for increased 
pulmonary vascular resistance (PVR) and ultimately heart 
failure. Shortness of breath, chest pain and fainting episodes 
are common symptoms associated with PAH because of 
vascular remodeling produced by excessive cell proliferation 
and reduced rate of apoptosis. According to the World 
Health Organization, Pulmonary hypertension is classified 
depending upon following symptoms. 

a. Pulmonary arterial hypertension (PAH) is associated
with increased pressure in the vessel caused by an
obstruction in the small arteries in the lung

b. Pulmonary hypertension because of left-sided heart
disease

c. Pulmonary hypertension because of hypoxia

d. CTEPH (chronic thromboembolic pulmonary
hypertension) -Blocking blood flow in the lung because
of clot formation

e. Pulmonary hypertension because of numerous potential
metabolic, systemic, or hematologic conditions

Pulmonary arterial hypertension (PAH) is also characterized 
by an imbalance between angiogenic and anti-angiogenic 
factors which lead to lung vessel obliteration. PAH is widely 
considered a proangiogenic disease but the involvement of 
angiogenic factors, such as the VEGF and its receptors, in 
the pathobiology of PAH remains incompletely understood. 
In severe forms of PAH, the pulmonary vascular resistance 
is elevated because of pulmonary vasoconstriction, lung 
vessel remodeling, or both [2]. 

Idiopathic pulmonary fibrosis 

Idiopathic pulmonary fibrosis (IPF) is a chronic disease 
characterized by fibrosis of the lung parenchyma. It is 
caused by repetitive alveolar epithelial cell injury and 
uncontrolled proliferation of lung fibroblasts. These 
fibroblasts exhibit unregulated proliferation which 
differentiates it into myofibroblasts associated extracellular 
matrix (ECM) proteins in the interstitial space. A number of 
profibrotic mediators including tumor necrosis factor-α, 
interleukin (IL)-1β, IL-13, transforming growth factor 
(TGF)-β, connective tissue growth factor (CTGF) platelet-
derived growth factor (PDGF), VEGF and FGF-2 and their 
signaling cascades are believed to play a crucial role in the 
pathogenesis of IPF [2]. 

Lung cancer 

Lung cancer is a life-threatening disease associated with the 
abnormal and unrestrained growth of lung cells. Lung cancer 
mainly starts from bronchi, it invades nearby tissue and 
spread throughout the body. There are mainly two types of 
lung cancer, small cell lung cancer (SCLC) which is more 
aggressive, quickly grown and widely spread in other 
organs. Non-small cell lung cancer (NSCLC) is a slow 
growing type of cancer. NSCLC is further classified into 
various types depending upon tissue where the tumor is 
developed. Adenocarcinoma (40% of NSCLCs), Squamous 
Cell Carcinoma (25-30% of NSCLCs), Large Cell 
Carcinoma (10-15% of NSCLCs) are the main type of 
NSCLC. Genetic abnormalities are also found in some past 
researches which have the main role in the development of 
NSCLC. Activation of EGFR and ALK gene arrangement 
are basic pathology involved in the progression of lung 
cancer. According to the report by Daniela Frezzetti and co-
workers, it was found that VEGF is a potential target in lung 
cancer. Activation of EGFR signaling is highly linked with 
the activation of VEGF. VEGF block the tyrosine kinase 
activity with the consequent inhibition of multiple 
proangiogenic and proliferative signaling pathways. A 
clinical study by Masato Shingyoji also revealed that 
abnormal growth of lung cells in patient is because of the 
over-expression of VEGF. Various report on anti- VEGF 
therapy including endostar combined with cisplatin on the 
expression of VEGF lewis lung cancer rats [2]. 

WHY MEDICINAL PLANTS ARE BETTER CHOICE? 

In present drug discovery era, a variety of chemically 
synthesized molecules are approved by regulatory bodies 
and are coming on the marketplace, having good therapeutic 
value but this therapy causes serious side effects which could 
be life threatening. Conventional therapy provides non-target 
ability in body due to peak and valley fluctuations of plasma 
drug concentration and a frequent dose of administration can 
produce troublesome for allopathic therapy led to poor 
patient compliance. Approximately 80% of the present 
world population relies on use of herbal medicines for their 
primary health care and other needs which denotes the scope 
of herbal medicines. Furthermore, herbal medicines own 
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variety of therapeutic actions and are less-toxic with fewer 
adverse effects. Presently, herbal medicines have regained 
their reputation for treatment of lung diseases with their 
efficiency and safety feature being strongly supported by 
controlled clinical trials. Current global research has also 
presented valuable inputs about specific mechanism of 
action of these herbal alternatives [1]. 

Phytoconstituent or Phytoleads 

Phytoconstituents are nothing but the chemical moieties that 
appears naturally in plants and which are responsible for 
various organoleptic and therapeutic features of plants. More 
specifically, these chemical moieties are secondary 
metabolites such as alkaloids, glycosides, polyphenolic 
compounds and etc. Phytoconstituents and their health-
related consequences have been extensively scrutinized in 
this century. Their therapeutic outcomes are of main interest 
because of their role in prevention of major life-threatening 
diseases such as cancer, cardiovascular complications and 
respiratory infections. These diseases are leading causes of 
death nowadays which signifies that phytoconstituents will 
persist to be matter of scientific community interest. Based 
on practical health benefits such as anti-oxidant, anti-
inflammatory and immuno-modulatory, phytoconstituents 

may act as a budding additive and/or an alternative therapy 
[1]. 

Phytoconstituents in inhalation delivery 

It is an appealing to think of inhalation therapy as a novel 
approach for drug delivery. Main focus of scientists is trying 
to utilize this non-invasive therapy to treat various 
extrapulmonary diseases also. Lung, is persistently exposed 
to an environment rich in oxygen and thus prone to injury 
caused by oxidative stress. So as to impede lung tissue 
damage, lung is endowed with various antioxidant 
protections such as glutathione, superoxide dismutase, β-
carotene, vitamins C and E, uric acid and heme-oxygenase. 
phytoconstituents such as flavonoids i.e., polyphenolic 
compounds are natural Antioxidant. anti-inflammatory and 
antibacterial activities of polyphenolic compounds are 
documented, antioxidant and anti-inflammatory compound 
in lung tissue distributing aerosol directly to airways by a 
nebulizer, a pressurized metered dose inhaler (pMDI), soft 
mist inhaler (SMI) or a dry powder inhaler (DPI)are used. 
DPIs can enhance phytoconstituent physicochemical and 
biopharmaceutical properties and can guarantee a delivery of 
higher drug concentration at the deposition site [1] (Table 
1). 

Table 1. Various pulmonary delivery of phytoconstituent formulations. 

S.No. Phytoconstituents Delivery System 

1 
 Curcumin (CUR)

 Polyphenol
(diferuloylmethane) 

 CUR-PLGA-(PEG-Cs) swellable microspheres
 CUR-nano-crystals

 CUR-HP-β-CD-PVP microparticles
 CUR-(Ac-Dex)-nanocomposites microparticles

 CUR-L-lactide-XG-micelle
 CUR-mannitol nanocomposites

 CUR-phytosomes loaded chitosan microspheres

2 
3,5,4′-trihydroxy-trans-

stilbene 

 Resveratrol-PCL- microparticles
 Resveratrol-loaded microparticles

 Resveratrol and budesonide dual microparticles

3 
3, 3′, 4′, 5, 7-

pentahydroxyflvanone 

 Quercetin-loaded-glyceryl trimyristate SLM
 Quercetin- glyceryl behenate SLM
 Quercetin-loaded tristearin SLM
 Quercetin-loaded tristearin LM

4 4′,5,7-trihydroxyflavone Apigenin-loaded bovine serum albumin NPs 

5 5,6,7-trihydroxyflavone Baicalein nanocrystal 

6 
3,3′,4′,7-tetrahydroxyflavone 
(diphenyl propane flavone) 

Fisetin-sulfobutylether-β-CD microparticles 

7 Naringin 
 Naringin microparticles

 Naringin-corrugated microparticles

8 
4′,5,6-hydroxyl-flavone-7-

glucuronide 
Scutellarin-mucoadhesive microparticles 

9 Atropine (alkaloid) Atropine nanoparticles 

10 Honokiol (lignin) Honokiol-chitosan microparticles 

11 Andrographolide (glycoside) Andrographolide-loaded scleroglucan microparticle Andrographolide-β-CD inclusion complexes 

12 Cannabinoid Dronabinol solid dispersion 
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All the above phytoconstituents having anti-inflammatory 
activity and some of them possess antioxidant activity too. 

All are used to treat respiratory tract inflammation. 
Curcumin used as antiasthamatic (Table 2). 

Table 2. Plant and their phytoconstituents used to treat asthma. 

S.No. Name of Plant Part of 
Plant 
Used 

Isolated Compounds 

1 Abrus precatorius Leaves Triterpenoid saponins 
2 Taxus baccata L. 

Taxaceae 
Young 
stems, 
wood 

Taxoid,10-deacetyltaxezopidineG 
Taxezopidine G lariciresinol and taxiresinol 

3 Ocimum sanctum 
Linn 
Lamiaceae 

Leaves and 
whole 
plant 

Cirsilineol, Cirsimaritin, Isothymusin, Isothymonin, Apigenin and Rosmarinic Acid β-
sitosterol-D-Glycoside Eugenol, Urosolic Acid, Carvacrol, Linalool, Limatrol, 
Caryophyllene, Estragol, Sitosterol, Orientin and Vicenin [58]. 

4 Moringaoleifera 
Moringaceae 

Seed 4-(α-L-rhamnopyranosyloxy) benzyl isothiocyanate, 
methyl N-4-(α-L-rhamnopyranosyloxy) 
benzyl carbamate and 4-(β-D-glucopyranosyl-1→4-α-L-rhamnopyranosyloxy)-benzyl 
thiocarboxamide [52] 

5 Adhatoda vasica 
Acanthaceae 

Root 9-acetamido-3,4 dihydropyrido-(3,4-b)-indole 0-ethyl-z-D-galactoside sitosterol P-D-
glucoside and deoxyvasicinone 

Till now many phytoconstituents were discovered for anti-
asthmatic activity and several plants having these 
constituents to treat asthma related problems. These plants 
are: Curcuma longa, Aerva lanata, Cynodon dactylon, Piper 
betle, Lepidium sativum, Curculigo orchioides, Casuarina 
equisetifolia. 

Medicinal plants with demonstrated activity against 
pneumonia: 

 Echinops adenocaulos

 Verbascum fruticulosum

 Parietaria Judaica

 Urtica urens

 Beta vulgaris [30]

Medicinal plants with demonstrated anti-tuberculosis 
activity: 

 Anogeissus leiocarpa

 Terminalia avicennioides

 Capparis brassii

 Combretum spp.

 Solanum torvum

 Galenia africana

 Allium sativum

 Allium cepa

 Cinnamomum verum

 Acalypha indica [30].

NDDS for Phytoleads: Phytoleads are to be incorporated in 
the suitable delivery agents for better and site-specific action 
or local action. Novel drug delivery system enhances 

bioavailability of particular molecule and act locally hence 
reduce adverse kind of effect. In allopathy system it is the 
most trending system of drug delivery. It is also used in 
phytopharmaceuticals for delivery. Phytosomes, liposomes, 
neosomes, ethosomes, nano particles, nano gel, and many 
more are used. “Phytosome Complexed with Chitosan for 
Gingerol delivery in the Treatment of Respiratory Infection” 
was already done Singh RP [40]. 

RECENT WORK IN PHYTOLEADS 

Recent global pandemic COVID-19 

Currently entire world is under the threat and suffering from 
the infectious disease known as COVID19. It is a very 
dangerous issue of health hence within a short time period 
many researches being processed and many literatures 
suggest the pathophysiology of this virus. It is major and 
largest single strand RNA virus damaging the respiratory 
system in humans. No therapeutic options available to cure 
the infection in till date which increases the mortality rate 
across the countries. India is a hub for traditional alternative 
system of medicine and therefore possibility to find solution 
to fight against COVID-19 is obviously possible amongst 
the sources. Although most of the corona virus infections are 
associated with mild clinical symptoms in human, main two 
beta corona viruses are responsible for two serious 
epidemics; severe acute respiratory syndrome corona virus 
(SARS-CoV) and middle east respiratory syndrome corona 
virus (MERS-CoV) in the world [41]. 

SARS-CoV-2 virus, is a serious infection of the respiratory 
tract which affects both the upper respiratory tract including 
throat, nose and sinuses and lower respiratory tract, i.e., 
windpipe and lungs, of a person. 

Anatomy of COVID 19 

Corona viruses are spherical enveloped positive sense RNA 
viruses from Coronaviridae family and order Nidovirales 
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[43]. CoVs are the large genome size RNA viruses with 
sizes in the range of 26 to 32 kilo bases in length. Genome 
of CoVs encodes for four key structural proteins viz. i) spike 
(S) glycoprotein, iii) nucleocapsid (N) phosphoprotein, ii)
membrane (M) glycoprotein, and iv) envelope (E)
glycoprotein. In SARS-CoV-2 virus, hemagglutinin-esterase
(HE) protein is also found in the virus envelope. All these
proteins are vital for the development of complete virion
structure. The S glycoprotein, which forms a homotrimer
protruding from the virus surface, mediates the entry of the
virus into the host cells. S protein has two functional
subunits where S1 subunit is associated with the binding of
the virus with the host cell angiotensin-converting enzyme 2
(ACE2) receptors and S2 subunit assists the fusion of the
virus with the cellular membrane.

Pathophysiology of COVID 19 

The virus is enveloped and single stranded positive RNA 
type of virus.The virus enters into host having characteristics 
receptors recognized by virus spike protein. After entry into 
the host cell there are 16 nonstructural proteins like RNA 
dependent RNA polymerase, non structural protein-12. This 
is vital for generating full length virus RNA.The non 
structural proteins have function like suppression mRNA of 
host cell which might be the role of suppress immune 
response of host. For COVID19 the receptor in human was 
identified as Angiotensin-Converting Enzyme 2. The 
pathogenesis suggests that virus affect ACE2 site. The effect 
of virus cause cells normal function to get disturbed. The 
enzyme is zinc containing enzyme working for cleaving 
angiotensin 2 into angiotensin 1, cleavage of bradykinin, 
dynorphin A and ghrelin. In case of considering the site of 
viral entry the cleavage function is disturbed for ACE2. This 
will lead to increase bradykinin. The literature also suggest 
bradykinin cause dry cough. Bradykinin is also known as 
chemical mediator causes increase capillary permeability 
and smooth muscle contraction, so it will cause edema in 
lungs and disturbed gas exchange function in alveoli [42]. 

Current management option 

Oxygen supplementation, mechanical ventilation is currently 
major instrumental management measures.Currently, 
approaches like combination drugs containing 
lopinavir/ritonavir generally anti-retroviral drugs 400mg 
/100 mg every 12 h, chloroquine which is anti-malarial 500 
mg every 12 h, hydroxychloroquine anti malarial 200 mg 
every 12 h. Alpha-interferon also a proposed approaches 
used [41]. 

Medicinal plants and their phytoconstituents used for 
prevention and cure of COVID19 

Piper Nigrum L. (Black Pepper, Kaali Mirch): Extract 
having many pharmacological activities like antiviral, anti-
bacterial, antiinflammatory, anti-pyretic, anti-oxidative, anti-
thyroid, antitumor, immune modulator. its phytoconstituents 
can be used. Some of them phytoleads are Piperine, 

feroperine, piperylin, N-trans-feruloylpiperidine, piperoleine 
A, dehydropipernonaline, pipernonaline, pipertipine and 
they are used as antiviral agents [43]. 

Ocimum sanctum (Holy Basil, Tulsi): Its therapeutic 
potential as antibacterial, antidiabetic, anti-carcinogenic, 
anti-viral, anti-inflammatory, cardio-protective, immune 
system booster etc. [50] In Ayurveda, Tulsi is denoted as 
“Elixir of life” for its healing capability and promising 
potential in curing different health ailments including 
bronchitis, pyrexia, rheumatism, asthma, skin diseases, 
parasitic and microbial infections, gastric and hepatic 
disorders etc. Apigenin and Ursolic acid are found to be the 
main active antiviral ingredients in the Tulsi extract [42]. 

Nigella sativa (Black Cumin, Black seed, Kalonji): 
Thymoquinone is the main active phytochemicals present in 
black cumin and responsible for most of its therapeutic 
properties. Regarding its implication as antiviral properties, 
Nigella sativa oil and seeds have showed viricidal properties 
against various deadly viruses including hepatitis C virus 
(HCV) and HIV [53]. 

Cinchona officinalis (Cinchona, Quinine): Antiviral 
properties of chloroquine are explored against HIV and then 
against SARS-CoV-1, which has structural similarity to 
novel SARS-CoV-2. In clinical trials, chloroquine treated 
group is found to be superior in shortening the disease 
course, improving lung imaging findings, pneumonia 
exacerbation and increasing virus negative seroconversion 
with no side effects compared to control group. Dose- 
500mg twice a day for 10 days [43]. 

Sambucus nigra (Elderberry): It boost immune system of 
the body [48]. 

Tinospora cordifolia (Giloy, Guduchi): It 
includesbiologically important phytochemicals including 
lactones, alkaloids, glycosides, steroids, sesquiterpenoid, 
diterpenoid, aliphatic compounds, phenolics, 
polysaccharides and flavonoid which play 
immunomodulatory activity inhuman body. It has anti-
diabetic, antioxidant, anti-inflammatory, antiperiodic, 
antispasmodic, anti-arthritic, anti-allergic, antimicrobial, 
anti-osteoporotic, antitoxic, anti-stress, anticancer, anti-HIV, 
wound healing, cardio tonic, carminative, bitter tonic, blood 
purifier properties. Methanol extract of Giloy is found to 
have broad spectrum antimicrobial effectiveness against 
various strains which are Staphylococcus aureus, Klebsiella 
pneumonia, Escherichia coli, Shigella flexneri, Salmonella 
paratyphi, Salmonella typhimurium, Salmonella typhi, 
Enterobacter aerogene, Pseudomonas aeruginosa, Serratia 
marcesenses and Proteus vulgaris. Due to its alkaloid 
components including tinosporin, tetrahydropalmatine, 
choline, palmatine and magnoflorine, it also has protective 
role against aflatoxininduced nephrotoxicity [43]. 

Giloy (Size on one Bhibdi) + Tulsi (6 leaves) + Ginger (1/2 
tsp.) + Kali mirch (4-6 seeds) Crush/Grind them all together 
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and use it as herbal tea or mix it with honey and consume it. 
It can control cough, fever and also support immunity. Giloy 
juice hould be administered orally. 

Azadirachta indica (Margosa, Neem): It is having various 
pharmacological activities. The whole plant is full of 
therapeutic value. Various extract and isolated constituents 
are used for numerous activities. Aqueous neem leaf extract 
is reported to have remarkable antiviral activity against 
measles virus, Chikungunya and Vaccinia virus [43]. 

Syzygium aromaticum (Clove): It is a rich source of 
phenolic constituents like eugenol, thymol, eugenol acetate, 
and gallic acid and also βcariophyllene and have enormous 
potential for cosmetic, pharmaceutical, food and agricultural 
applications. It has analgesic, antioxidant, antitumor, 
antiviral, antifungal, antiinflammatory and antibacterial 
activity. Eugeniin phytochemical is revealed to have good 
antiviral activity.Eugeniin reveals antiviral properties by 
inhibiting the virus DNA polymerase enzyme and 
subsequently prohibiting the DNA synthesis [44]. 

Pranax ginseng: The major chemical compositions of 
ginseng are triterpenoid, protopanaxadiols, protopanaxatriols 
and steroidal saponins also known as ginsenoid, 
polysaccharides and proteins which are responsible for their 
potential activities against antibacterial or like other activity 
especially for pathogens that cause respiratory infections in 
human body.The antiviral activity of ginseng is due to its 
efficiency to block viralattachment, membrane penetration 
and inhabiting virus replication inside the host cell [45]. 

Glycyrrhiza glabra (Liquorice, Licorice): The 
pharmacologic perspective of glycyrrhizin-a triterpene 
saponine, which can be a potential phytochemical against 
COVID-19. The study reports about the binding of 
angiotensin and converting enzyme II (ACE2), also down-
regulating pro-inflammatory cytokines and also blocking the 
inhibition of accumulation of intracellular ROS, thrombin, 
hyperproduction of airway exudates and inducing 
endogenous interferon.Glycyrrhizic acid (GL) inhibited 
Epstein–Barr virus (EBV) replication with an IC50 value of 
0.004 mM by inhibiting viral DNA polymerase GL showed 
antiviral activity against SARS-CoVs in Vero cells with a SI 
of 67 by reducing replication and inhibiting penetration and 
adsorption of the virus [59]. 

Andrographis paniculatais (Kalmegh): Recently 
investigated the inhibitory role of Androgra pholideas 
against SARS-CoV-2 proteases using an in-silico 
methodology [60]. 

Allium sativum (Garlic): The antiviral property may be 
helpful in reducing the severity of colds, flu or COVID-19 
infection. Hence, Garlic boosts the immune system and 
helps in fighting against viruses and other diseases. It has 
Allicin which is board spectrum antibiotics [61]. It is 
reported to enhance immune health by stimulating protective 
white blood cells like NK cells and macrophages [62]. 

Zingiber officinalis (Ginger): It is having phytoconstituent 
such as Zingerone, 6-Gingerol, Paradol, Phellandrene, 
Zingiberene, 6-shagaol. Ginger is having powerful immune 
boosting property with addition of antiviral properties [43]. 

Piper betel (Betel vine): It is having immunity boosting 
activity [48]. 

Curcuma domestica (Turmeric): The main phytochemical 
includes diarylheptanoids such as curcumin, 
demehoxycurcumin and bisdemethoxycurcumin, 
germacrone, turmerone, atlantone and zingiberene are the 
group of major essential oils which are present in turmeric. 
Due to its antiviral effect the domestic sales of turmeric have 
also increases. Turmeric helps in the natural cleansing of the 
respiratory tract; it also supports in fighting against infection 
and its anti-inflammatory quality relieves individuals in 
cases of cold and flu. It is well known fact that the lower 
immunity is a risk in its own way and Curcumin is very 
helpful in addressing such issues and enhancing the 
immunity system. Curcumin inhibits inflammation, relieves 
congestion and pain thereby supports in improving the 
breathing process of patients with bronchial problems like 
sinusitis, sinus during respiration. The main upper 
respiratory tract problems include congestion, cough, 
bronchial asthma, cold and shortness of breathing andthus 
affecting children and elderly population. Due to 
inflammation of the air ways, the process of breathing 
becomes difficult [43]. 

Withania somnifera (Ashwagandha, Indian ginseng): 
Whithanone reduces the electrostatic component of binding 
free energies of ACE2-RBD complex and thus block or 
weakens the COVID-19 entry and its subsequent infectivity. 
It is also reported that the host cells namely ACE 2 in the 
human body got entrapped by SARS-CoV-2 with the help of 
its spike protein Receptor-Binding Domain (RBD). 
Ashwagandha could be the top choice among various 
medicinal herbs in this prospective fight against COVID-19 
infectivity. Ashwagandha roots have high antiviral activities. 

Pineapple/ Ananas comosus: Bromelain is a general name 
for a family of sulfhydryl proteolytic enzymes obtained from 
stem or fruit. Bromelain possess antiplatelet and anti 
inflammatory activity as well as it also possess activity to 
decrease substance P and edema. Bromelain also have 
tendency to decrease bradykinin. Bromelain is also potent 
anticancer and immunomodulators [42]. 

Haritaki/ Terminelia Chebula: Haritaki have proven anti-
histaminic activity. Haritaki also possess cardio protection 
by lysosomal membrane stabilization activity, antiviral 
activity,Its phenolic content potential to inhibit sialic acid 
might be source to consider for anti viral activity [55]. 

Other medicinial plant can be used: Eucalyptus flowers 
(Eucalyptus globulus Labill) or its essential oil, lemongrass 
leaves or its essential oil (Cymbopogon citratus), mint leaves 
(Mentha) or its essential oil, lemon (Citrus), ginger 
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(Zingiber officinale), cloves (Syzygium aromaticum), wild 
honey (Apis mellifera), Tripterygium regelii Sprague & 
Takeda, Ecklonia cava [65]. 

Other phytoconstituent can be used: Acacetin, auraptene, 
cardamonin, daidzein, epicatechin, glabridin, herbacetin, 
isoxanthohumol and taxifolin hydrate. Adhikari [66] showed 
antiviral activity by suppressing SARS-CoV 3C protease 
(3Cpro) [68]. While herbacetin, isobavachalcone, quercetin 
3-βD-glucoside, and helichrysetin inhibited MERS-CoV
3Cpro activity [67] while Celastrol, Pristimerin, Tingenone,
Iguesterin [69] Dieckol, Eckol, Triphloretol-A, 
Dioxinodehydroeckol, 2-Phloroeckol, Phloroeckol, 
PhlorofucofuroeckolA, Fucodiphloroethol G showed activity 
aginst SARS-CoV [70]. 

Inhibition of viral spike proteins and receptor: Spike 
glycoprotein of SARS-CoV-2 contains a receptor-binding 
domain (RBD) that recognizes the target receptor. The 
receptorangiotensin-converting enzyme-2 (ACE-2) is a 
preferable receptor for SARS-CoV-2 [71]. Furin blocks a 
spike protein of mouse hepatitis coronavirus required for 
attachment and fusion during infection [73]. Emodin inhibits 
the spike protein and ACE-2 interaction preventing 
coronavirus entry [72]. Secondary metabolites like 
hesperidin, pectolinarin, cannabinoids, rhoifolin, diosmin, 
apiin, diacetylcurcumin, epigallocatechin gallate, from 
medicinal plants are bioactive against SARS-CoV-2 main 
protease and spike glycoproteinso, it is necessary to screen 
all the available antiviral drugs against COVID-19 for faster 
development of therapeutic option to control the pandemic 
[73]. 

RECENT ONGOING WORK 

Medicinal plant are used as potent inhibitors of nucleocapsid 
phosphoprotein of COVID 19. And for this research 
phytoleads are used for different computer aided drug 
desiging, molecular modelling, homology modelling, and 
different kind of software related SAR studies are ongoing 
as syntheic molecules. Because phytoleads are also a better 
choice for treating SARS COV 2 [73]. 

CONCLUSION 

Plants and their phytoleads are much more better option 
because of great therapeutic value and have minium number 
of adverse effects as compared to allopathic drugs.Due to 
this covid 19 pandemic the whole scenerio is shifted to 
natural products because till now the number of antiviral 
drugs were used to treat COVID 19 but not a single drug can 
give promissing result although they reduce the severity of 
disease and could decrease the rate of mortality. But they 
also showing some adverse effects. The pharmacological 
effects of these drugs are also temporary for many of 
infections. And maximum chances is also their for re-
occring of diseases. Phytoleads are always better choice 
because they are potent and the concept of phytoleads are 
new because plants having many therapeutic value this is so 

ancient principle but those phytoleads which are responsible 
for the partcular illness is a choice of interest. And now all 
the researchers are going through this. Scientisits are 
working very much for these phytoleads. 

FUTURE PROSPECTIVE 

Coming decades are of this natural field. The work of 
researchers are to investigate these all phytoleads for each 
and every helth related issue/ ailment. Hopefully in future, 
all kind of disorders will must be treated by using these 
phytoleads with potential novel drug delivery system. 
Computer aided drug desinging will also be very much 
efficient for these phytolead related discoveries. 
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