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               A novel outbreak of coronavirus [severe acute respiratory syndrome– 

coronavirus 2 (SARS-CoV-2)] has caused a global coronavirus disease 

pandemic in 2019 (COVID-19), leading to tens of thousands of infections and 

thousands of deaths worldwide. Coronaviruses are implicated in illnesses of 

humans, vertebrates and invertebrates. There is currently no effective treatment 

for COVID-19. Due to the high rate of transmission between humans of this 

virus and its pandemics, it is necessary to determine the fundamentals of its 

replication, structure and pathogenicity for finding a way to special treatment 

or prevention. COVID-19 virus pathogenesis has not been fully grasped. The 

key point of the pathogenic effect of COVID-19virus is its effect on 

angiotensin-converting enzyme2 (ACE2) receptors that play a major role in 

virus entry into the cell causing ending lesions. ACE2 receptors present in 

many human cell types in many organs such as lungs, arteries, heart, kidneys, 

intestines, nervous system and skeletal muscles. From ancient times, antiviral 

agents extracted from natural herbal and invertebrate sources have been used 

to prevent and treat a number of viral infections including respiratory viral 

infections. COVID-19 management is believed to be based on two strategies; 

enhancement of the immunity to control viral replication or virulence and 

relieve associated symptoms. This review strengthens the use of natural 

extracts as valuable tools to develop new therapeutic drugs against COVID-19 

(Fig.1). 
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Fig.1. Invertebrates and Herbs Extracts for Protection and Management of Coronavirus 

(COVID 19). 

 

ABBREVIATIONS 

(TCM): Traditional Chinese Medicine, (HE): 

hemagglutinin-esterase, (ACE2): 

angiotensin-converting enzyme2, (CNS): 

central nervous system, (BALF): 

bronchoalveolar lavage fluid, (MNPs): 

marine natural products. 

INTRODUCTION 

1.Coronavirus (COVID-19): 

              This is a recent pandemic defined as 

an infectious disease caused by extreme acute 

respiratory coronavirus syndrome 2 (SARS-

CoV-2) (Hui et al, 2020). In early January 

2020, two coronavirus RNA were identified 

as the cause of a pneumonia epidemic 

affecting the city of Wuhan, from where it 

rapidly spread across China. One is Severe 

Acute Respiratory Syndrome Coronavirus 

(SARS‐CoV‐2), a novel RNA coronavirus 

that belongs to the same family of SARS‐CoV 

and the other is the Middle East Respiratory 

Syndrome Coronavirus (MERS‐CoV). After 

infecting and causing thousands of deaths in 

China, the non-stop viral infection reached 

Italy and other European countries 

(Remuzzi&Remuzzi, 2020, Holshue, et 

al.,2020 and Bernard, et al,2020). In the USA 

with the number of confirmed new cases are 

currently increasing every day.  

             Due to the high contagion rate and 

widespread infectivity, World Health 

Organization (WHO) declared the disease a 

pandemic under the name coronavirus disease 

2019 (COVID‐19) (Liu et al., 2020). Human 

coronaviruses tend to cause enteric and 

pulmonary infections (Liu et al., 2020). The 

new coronavirus has become a global health 

concern (Mahase,2020): until 23rd October 

2020, COVID‐19 has caused 

1,132,879 deaths worldwide and infected 

more than 41,332,899 people (WHO, 2020). 

Egypt’s Ministry of Health announced on31 

March that it had recorded 54 new positive 

COVID-19 infections and 5 new deaths. On 
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30 April, the Ministry of Health had recorded 

269 new cases, positive COVID-19 infections 

and 12 new deaths. On 16th June, the Ministry 

of Health had recorded 47,856 total cases and 

1,766 total deaths. From the beginning of the 

corona outbreak till 23rd October, the Ministry 

of health in Egypt announced that total 

infected cases reached 106,060 and 6,166 

deaths. EL-Mahdi (2020) studied the 

Coronavirus sequence analysis and variations 

in the 5' UTR genomic regions. Dalia et al., 

(2021) mentioned that Despite substantial 

advances made by scientists based on 

numerous experiments and clinical trials, no 

definitive cure exists at this time. However, 

the possibility of a preventive or therapeutic 

vaccine appears to be growing. 

2.Taxonomy: 

            Coronaviruses (CoVs) belong to the 

order of Nidovirales, which involves families 

of Coronaviridae, Arteriviridae, 

Mesoniviridae, and Roniviridae. 

Coronavirinae is further subdivided into four 

genera, the coronaviruses alpha, beta, gamma 

and delta. Originally, the viruses were 

classified into these genera based on serology 

but are now categorized by phylogenetic 

clusters (Helena et al., 2015) (Fig.2). 

 

 
 

).www.sciencedirect.com(Source:  coronavirusesTaxonomy of  .2.Fig 
 

The seven coronaviruses which can get 

humans infected humans are: 

• Alpha coronaviruses; 229E and NL63. 

• Beta coronavirus; OC43, HKU1, MERS-

CoV (known to cause Middle East 

Respiratory Syndrome or MERS), SARS-

CoV (known to cause severe Acute 

Respiratory Syndrome or SARS) and 

SARS-CoV-2 (the novel coronavirus that 

causes coronavirus disease 2019, or 

COVID-19) (CDC, 2020). 

3.Clinical Manifestations: 

           COVID-19 is primarily a disease with 

respiratory manifestations, there are 

increasing reports of cardiovascular and 

thrombotic complications which are 

important for clinicians to be aware of. It is 

known that during infection with COVID-19, 

there is a pro-inflammatory immune response 

with high levels of inflammatory processes 

are associated with a hypercoagulable state 

(Hughes, et al.,2020). Coronavirus SARS-

CoV-2 was identified as the cause of an 

outbreak of severe pneumonia known as 

covid-19(Zhou, et al. 2020).  The spread of 

covid-19 has increased exponentially, with 

the WHO declaring a pandemic on 11th March 

http://www.sciencedirect.com/
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(WHO, 2020). Severe acute respiratory illness 

with fever and respiratory symptoms, such as 

cough and shortness of breath, comprise the 

working case definition used to select people 

for viral testing. This strategy captures typical 

symptomatic presentation, but imperfectly 

identifies unusual manifestations, such as 

patients without respiratory symptoms or only 

very mild symptoms (Vetter, et al,2020). 

            The majority of patients with COVID-

19 present common symptoms that include 

fever, shortness of breath, cough (either with 

or without sputum), sore throat, nasal 

congestion, dizziness, chills, muscle ache, 

arthralgia, weakness, fatigue or myalgia, 

chest tightness, excessive mucus production 

with expectoration, hemoptysis, and dyspnea 

(Lei, et al, 2020). Even though fever is not the 

only initial clinical manifestation of SARS-

CoV-2 infection, it is considered to be critical 

(Huang, et al.,2020).  
Other less characteristic symptoms 

include headache, diarrhea, abdominal pain, 

vomiting, chest pain, rhinorrhoea, or 

pharyngalgia (Wu, et al.,2020).  

3.1. The Clinical Manifestations of The 

Disease Can Be Classified by Their 

Severity Into) (Wu and McGoogan ,2020): 

• Mild Disease: non-pneumonia and mild 

pneumonia; this occurred in 81% of cases. 

• Severe Disease: dyspnea, respiratory 

frequency ≥ 30/min, blood oxygen 

saturation (SpO2) ≤ 93%, PaO2/FiO2 ratio 

or P/F [the ratio between the blood 

pressure of the oxygen (partial pressure of 

oxygen, PaO2) and the percentage of 

oxygen supplied (fraction of inspired 

oxygen, FiO2) < 300, and/or lung infiltrates 

> 50% within 24 to 48 hours; this occurred 

in 14% of cases. 

• Critical Disease: respiratory failure, 

septic shock, and/or multiple organ 

dysfunction (MOD) or failure (MOF); this 

occurred in 5% of cases. 

Among 81 fatal cases of patients from 

Wuhan, the most common cause of death 

was respiratory failure (46.91%), followed 

by septic shock (19.75%), multiple organ 

failure (16.05%), and cardiac arrest 

(8.64%). Rarer death causes were acute 

coronary syndrome, malignant arrhythmia, 

or disseminated intravascular coagulation 

(DIC) (Du, et al.,2020). 

3.2. Non-Respiratory Manifestations of 

Covid19: 

• Neurological Symptoms, including 

headache, languidness, malaise, cerebral 

hemorrhage, or cerebral infarction (Yin, et 

al.,2019). Cases of encephalitis, 

necrotizing hemorrhagic encephalopathy, 

strokes, epileptic seizures, or 

rhabdomyolysis associated with SARS-

CoV-2 infection have also been described 

(Carod-Artal, 2020). 

• Olfactory and Gustatory Dysfunctions, 

anosmia might constitute the only 

symptom of COVID-19 (Hopkins, et 

al.,2020). The mean duration of smell and 

taste disorders due to SARS-Cov-2 is 

estimated at 7.5 days (Beltrán-

Corbellini,2020).  

• Gastrointestinal and Hepatic 

Manifestations, a significant number of 

studies indicate that SARS-CoV-2 actively 

infects and replicates within the 

gastrointestinal tract, inducing digestive 

symptoms primarily via overexpression of 

viral receptor angiotensin-converting 

enzyme 2 (ACE2), found in 

gastrointestinal epithelial cells (Xiao, et 

al.,2020). Infection might involve liver 

impairments of a wide spectrum of a 

severity degree. COVID-19 patients show 

increased levels of ALT and AST. 

Furthermore, serum bilirubin and gamma-

glutamyl transferase (GGT) might also be 

elevated during the disease (Bloom, et 

al.,2020). 

• Ophthalmic Manifestations, 

coronaviruses can induce a wide spectrum 

of ophthalmic manifestations, such as 

conjunctivitis, anterior uveitis, retinitis, or 

optic neuritis (Seah, and Agarwal, 2020). 

• Cardiovascular Manifestations, cardiac 

impairments might occur even without any 

symptoms or signs of pneumonia. The 

pathophysiological mechanisms probably 

involve ACE2 receptors, a cytokine storm 

induced by the imbalanced response 

between type 1and 2 T-helper cells or 
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strong interferon-mediated 

immunopathological events (South, et 

al.,2020). The most prevalent 

cardiovascular complication of COVID-19 

is an acute myocardial injury (usually 

defined as an increase in cardiac troponin I 

above the 99th percentile upper reference 

limit), with a prevalence of 8%–12% 

(Kang, et al.,2020). 

              Furthermore, acute pulmonary 

embolism and aortic thrombosis might be 

non-characteristic presentations in COVID-

19 patients (Grillet, et al.,2020). Like other 

viral types of pneumonia, patients infected by 

SARS-CoV-2 are at a higher risk of an acute 

pulmonary embolism. COVID-19 patients 

with pulmonary embolus have higher D-

dimer levels compared to infected patients 

without pulmonary embolism (Griffin, et al., 

2020). Fortunately, nature provides us with an 

extensive chemical library to explore and 

produce medicines for the prevention and/or 

treatment of various pathogens, including 

viral diseases (Griffin, et al,. 2020). So far, a 

significant number of natural extracts either 

from animal sources such as invertebrates or 

herbal medicines, have revealed feasible 

antiviral effects (Kang, et al.,2020). 

Nonetheless, there is not enough work on the 

production of anti-CoV remedies from such 

natural products. These agents are important 

not only for fighting CoV, but also for 

avoiding viral attacks. Based on the previous 

discussion, the intent of this analysis is to 

provide an overview of the current status of 

natural compounds and/or their derivatives 

from animal or plant origins working against 

various CoV species. 

4. Coronavirus Structure and Genome 

Organization: 

              COVID-19 is a single-stranded 

(positive-sense) RNA spherical or 

pleomorphic enveloped particle associated 

with a nucleoprotein inside a matrix protein 

capsid. The envelope bears glycoprotein 

projections in club-shaped form. Some 

coronaviruses also contain a protein called 

hemagglutinin-esterase (HE) (Fig.3). 

 

 

Fig. 3: Schematic of a Coronavirus (COVID-19) structure. 

              

           Coronaviruses possess about 30 kb of 

then on-segmented, positive-sense RNA 

genome. The genome comprises a 5′ cap 

structure and a 3′ poly(A) tail, enabling it to 

serve as mRNA for polyprotein replicase 

translation. The replicase gene encoding the 

non-structural proteins (nsps 1‐16) constitutes 

two-thirds (approximately 20 kb) of the 

genome. A leader sequence and untranslated 

region (UTR)with several stem-loop 
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structures present at the 5′ end of the genome 

is believed to be essential for replication and 

transcription of the viral RNA. Additionally, 

transcriptional regulatory sequences (TRSs) 

found at the beginning of each structural or 

accessory gene are needed for the expression 

of each of these genes. The 3′ UTR also 

contains RNA structures essential for viral 

RNA replication and synthesis (Zhao, et al., 

2012). 

             The organization of the coronavirus 

genome is 5′-leader-UTR-replicase-S 

(Spike)-E (Envelope)-M (Membrane)-N 

(Nucleocapsid)-3′ UTR-poly (A) tail with 

accessory genes interspersed within the 

structural genes at the 3′ end of the genome. 

The accessory proteins are almost exclusively 

nonessential for replication in tissue culture; 

however, some have been shown to have 

important roles in viral pathogenesis (Zhao, et 

al., 2012). 

            Coronaviruses (CoV) are 

characterized by; being pleomorphic 

particles, size from 80 to 120 nm, their 

replication cycle entirely occurs in the 

cytoplasm (Van Regenmortel, et al.,2020). 

The CoV envelope is involved in critical 

aspects of the viral life cycle (Punithavathi, et 

al.,2003). Coronavirus could possibly infect 

animals as well as humans causing severe 

respiratory complications and gastroenteritis, 

in addition to hepatitis, systemic diseases, and 

even death in birds, humans, and other 

animals (Pradesh, et al.,2014). Moreover, 

CoVs were found to be the causative agents of 

Middle East Respiratory Syndrome (MERS-

CoV) and Severe Acute Respiratory 

Syndrome (SARS-CoV-2). A novel 

coronavirus 2019 (nCoV‐19) has been newly 

identified in humans that caused thousands of 

deaths from January to March 2020 (Hui et al, 

2020). 

             Most of the nsps have been reported 

for their specific roles in the replication of 

CoVs. However, the functions of some of the 

nsps are unknown or not well understood. 

Four structural proteins are essential for 

virion assembly and infection of CoVs. 

Homotrimers of S proteins make up the spikes 

on the viral surface and they are responsible 

for attachment to host receptors. The M 

protein has three transmembrane domains and 

it shapes the virions, promotes membrane 

curvature, and binds to the nucleocapsid. The 

E protein plays a role in virus assembly and 

release, and it is involved in viral 

pathogenesis. The N protein contains two 

domains, both of which can bind the virus 

RNA genome via different mechanisms. It is 

reported that N protein can bind to nsp3 

protein to help tether the genome to RTC and 

package the encapsidated genome into 

virions. N protein is also an antagonist of 

interferon (IFN) and virally encoded repressor 

of RNA interference, which appears to be 

beneficial for viral replication (Chen Yu, et 

al.,2020). 

5. Modes of Transmission of TheCOVID-

19 Virus: 

Droplet transmission occurs when a person is 

inclose contact (within 1 m) with someone 

who has respiratory symptoms (e.g., coughing 

or sneezing) and is, therefore, his/her 

mucosae (mouth and nose) or conjunctiva 

(eyes) exposed to potentially infective 

respiratory droplets (Who,2020). When the 

droplet particles are >5-10 μm in diameter 

they are referred to as respiratory droplets, 

and when <5μm in diameter, they are referred 

to as droplet nuclei (Who,2014). 

Transmission may also occur through 

fomites in the immediate environment around 

the infected person (Ong, et al.,2020). 

Airborne transmission (the presence of 

microbes within droplet nuclei which can 

remain in the air for long periods of time and 

be transmitted to others over distances greater 

than 1 m) may be possible in specific 

circumstances and settings in which 

procedures or support treatments that generate 

aerosols are performed; i.e. endotracheal 

intubation, bronchoscopy, open 

suctioning... etc. (Liu, et al.,2020). Several 

case studies have reported gastrointestinal 

symptoms and/or evidence that some patients 

with SARS-CoV-2 infection have viral RNA 

or live infectious virus present in faeces, 

which suggests that another possible route 

might be faecal–oral transmission (Xu, et al., 

2020). 
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6.Pathogenesis: 

             The pathogenesis of the Covid-

19virus isnot wholly understood. The key 

point of the pathogenic effect of the Covid-19 

virus is its effect on angiotensin-converting 

enzyme2 (ACE2) receptors which play a 

main role in the entry of the virus into the cell 

to cause the ending lesions. ACE2 is attached 

in many types of cells in many organs such as 

lungs, arteries, heart, kidney, intestines, 

nervous system and skeletal muscle. 

Effect of Covid-19 on Respiratory: 

            Inhalation or touching the nasal 

mucous membrane is the main route of virus 

entry to the respiratory tract. The virus is 

directing the ACE2receptors (Letko, et 

al.,2020), which present on type II 

pneumocytes. lung alveoli produce normally 

surfactant which stimulates increasing 

pulmonary compliance, prevent atelectasis at 

the end of expiration and convert collapsed 

alveoli and open them. reducing surfactant 

level which occurred when Covid-19 infects 

type II pneumocytes causing their destruction 

during the budding out process. Macrophages 

secrete different types of cytokines such as 

interleukin 1β, interleukin 6, interleukin -8 

interleukin -10 and tumor necrotic factor TNF 

α (Puellmann, et al.,2006, Alcaraz-Quiles, et 

al.,2018). Additional, loss of bronchial 

epithelium, loss of cilia, and squamous 

metaplasia and acute fibrinous with 

organizing pneumonia in later stages causing 

lung damage (Jin, et al., 2006, Bradley& 

Bryan, 2019, De Soto, et al.,2020). 

Effect of Covid-19 on CNS: 

            There are many nervous 

manifestations that appeared in Corona virus-

19 patients such as fever, seizures, stroke, 

hyposmia and encephalitis (Carod-Artal, 

2020). According to (Mao, et al.,2020), the 

pathogenesis of the invasion of theCovid-19 

virus to the CNS is similar to SARS and 

MERS virus. The covid-19 virus may enter 

the CNS through the hematogenous or 

retrograde neuronal route. Multiple cytokine 

expression could induce immune impairment 

in the brain in the examination of a large 

number of children with the acute 

encephalitis-like syndrome and respiratory 

tract Corona infection (Li, et al.,2016). The 

effect of Covid-19 on the respiratory center 

worsens the ARDS (Moriguchi, et al.,2020). 

Pathological Lesions: 

           There are avery small number of 

pathologic studies have been directed based 

on autopsies or biopsies. This could be due to 

the lack of autopsies and biopsies include 

unexpectedness of the outbreak and high rate 

of transmission, which makes invasive 

diagnostic procedures less of a clinical 

priority. 

Lung and Other Organs: 

           The lung is the most affected organ in 

the Covid-19 virus patient causing acute 

respiratory distress syndrome (ARDS). 

Histopathological examination of sections 

away from the Abundant alveolar 

macrophages was seen in some areas along 

with type II pneumocystis hyperplasia (Tian, 

et al.,2020). While Luo et al. (2020) 

confirmed the same results of covid-19 virus 

infection,  

          No obvious intranuclear or 

intracytoplasmic viral inclusions were 

identified in another study on the patient 50 

years –old man who suffered from fever, 

chills, cough, fatigue and shortness of breath 

on Jan 21, 2020. The authors described the 

histological examination on lung biopsy as 

bilateral diffuse alveolar damage with cellular 

fibromyxoid exudates. The right lung showed 

marked desquamation of pneumocytes and 

hyaline membrane formation, demonstrating 

acute respiratory distress syndrome. The left 

lung tissue showed pulmonary edema with 

hyaline membrane formation, indicative of 

early-phase ARDS. Interstitialmononuclear 

inflammatory infiltrated by lymphocytes and 

multinucleated syncytial cells were seen in 

both lungs.  Multinucleated syncytial cells 

with atypical enlarged pneumocytes 

characterized by large nuclei, amphophilic 

granularcytoplasm, and prominent nucleoli 

were identified in theintra-alveolar spaces, 

showing viral cytopathic-like changes (Xu, et 

al., 2020). 

            Tian et al. (2020) described the 

pathological lesions in the lung in four 

patients ages ranged from 59 to 81, including 
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three males and one female who died of 

Covid-19 pneumonia. 

Diffuse alveolar damage (DAD) in the lung 

showed hyaline membrane formation and 

vascular congestion. Advanced changes have 

appeared in case 4 include remnants of 

hyaline membranes in some airspace, large 

areas of intra-alveolar hemorrhages and intra-

alveolar fibrin clusters infiltrated with 

mononuclear inflammatory cells and stromal 

cells. Hyperplasia of type II pneumocyte 

caused interstitial thickening associated with 

fibrinoid necrosis of the small vessels. There 

was also assign of consolidation by abundant 

intra-alveolar neutrophilic infiltration 

accompanied with bronchopneumonia due to 

bacterial infection in the same case. 

The liver sections of the patient with COVID-

19 showed moderate microvascular steatosis 

and mild lobular and portal activity (Xu, et al., 

2020). Tian et al. (2020) noticed mild 

sinusoidal dilatation, nuclear glycogen 

accumulation in hepatocytes, focal 

macrovesicular steatosis, and dense atypical 

small lymphocytes in portal tracts were seen.  

            The pathological examination was 

performed in heart tissue in two cases suffered 

from covid -19 pneumonia exhibited focal 

irregular areas in the myocardium with 

darkened cytoplasm. These changes were not 

sufficient for interpretation as acute 

myocardial injury. There were various 

degrees of focal edema, interstitial fibrosis, 

and myocardial hypertrophy (Tianet al. 

2020). 

6. Natural Extracts (Treatment and 

Prevention by Invertebrates and 

Herbs): 

              Antiviral agents extracted from 

natural herbal and invertebrate sources have 

been used from ancient times for the 

prevention and treatment of several viral 

infections including respiratory viral 

infections. These extracts can help the 

immune system to stimulate inflammation 

modulation factors for the management of 

these viral infections. This effect is based on 

changing lifestyle habits and modifying 

dietary intake together with the prophylactic 

interventions for enhancing the immune 

system as well as symptomatic treatments. 

Management of COVID-19 is believed to be 

based on two strategies; immunity 

enhancement to control viral replication or 

virulence and relieving associated symptoms. 

The common radish Raphanus sativus is an 

economically important vegetable for the 

treatment of liver and respiratory diseases in 

traditional medicine (Abd El-Aziza and 

ElShehabyb, 2019). 

6.1.Invertebrate's Extracts: 

             Natural products have been used 

widely in folk medicine for various purposes 

since ancient times. It is estimated that more 

than 70% of all existing pharmaceutical 

products are focused on natural compounds 

(Wangchuk, 2018, Abd Ellah NH, Abd El-

Aziz, et al.,2019). The use of invertebrates 

along with their natural derived products as 

medicines is one of the features of Traditional 

Chinese Medicine (TCM). Such materials are 

a major source of new chemicals with possible 

therapeutic effects. Much research has been 

published on the bioactivity and use of 

invertebrates and their active constituents in 

TCMs (Liu, et al., 

2012). Many TCMs have used Earthworm 

extracts to treat various diseases, such as 

decubital necrosis, osteomyelitis, and 

ecthyma. Earthworms are invertebrate's 

protective of themselves. The natural habitats 

of earthworms suggest that the earthworm 

itself contains strong antimicrobial molecules 

or antiviral substances (Liu, et al.,2012). 

Marine invertebrates are one of the largest 

classes of species. To date, we have 

discovered a variety of medicinal benefits and 

many marine natural products (MNPs) from 

marine invertebrates. Seafood diet from edible 

marine invertebrates such as mollusks and 

crustaceans has been related to various 

medicinal advantages for improving human 

health Invertebrate-isolated MNPs have 

shown a wide variety of therapeutic properties 

including antimicrobial, antioxidant, 

antihypertensive, anticoagulant, anticancer, 

anti-inflammatory, wound healing, immune 

modulator, and other medicinal effects.  

Marine invertebrates are thus rich sources of 

chemical diversity and health benefits for 
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emerging candidates for medications, 

cosmetics, nutritional suppleness (De Zoysa, 

,2012). Viruses demonstrate a rapid ability to 

manipulate and kill host cells, often aided by 

virus-coded peptides that inhibit host cell 

immune response. Although many compounds 

have been identified as inhibiting various viral 

infections and the progression of the disease, 

the development of more effective agents is 

urgently needed. In addition, very few viral 

vaccines are available, and not all are 

effective, in comparison to the great variety of 

diseases caused by viruses. Thus, new antiviral 

drugs, including those derived from venomous 

species, obtained from natural products have 

prospected. Venoms (spider & scorpion) are 

complex mixtures of hundreds of molecules, 

mainly peptides, which pose a broad range of 

biological activities and have evolved to 

putatively target biochemical machinery of 

various pathogens or host cellular structures. 

Additionally, non-venomous compounds like 

certain invertebrate organism body fluids 

exhibit antiviral activity, thereby 

strengthening them as valuable tools to 

develop new therapeutic drugs (De Zoysa, 

,2012). 

➢ Venomous Species (Spider, 

Scorpion and Insects) and Their 

Possible Effect on COVID-19: 

            Spider, scorpion and insects are 

bellowing to Arthropods which form a 

complex and largest phylum of Invertebrate. 

They represent more than 80 percent of all 

known animal species (Abd El-Aziza and El 

Shehabyb, 2019, Abd El-Aziza, 2018). 

Propolis is a bee(insects)product that has ma

ny pharmacological properties and is comm

onlyused in folk medicine (Yildirim, et 

al.,2016): 

Numerous studies have recorded that

 propolis has many pharmacological and bio

logical properties, such as antiinflammatory,

 antibacterial, antifungal, antioxidant, antica

ncer, and antiviral effects (Oksuz, et 

al.,2005, Duran, et al.,2006, Duran, et 

al.,2011, Salim, etal.,2015, Mendonca, et 

al.,2015, Nina, et al. ,2015). Spider and 

scorpion venoms have a number of chemical 

compounds in them, neurotoxic proteins, 

salts, acidic proteins, and organic 

compounds (Abd El-Aziza, et al.,2019). In 

the 1990s antimicrobial peptides (AMPs) 

were first discovered from these bacteria. As 

of May 2015, the Antimicrobial Peptide 

Database (http:/aps.unmc.edu/AP) contained 

42 spiders and 63 scorpion AMPs. These 

peptides have widespread or narrow-scale 

action against bacteria, fungi, viruses 

(Xiuqing  and Guangshun ,2016). Hepatitis 

C virus (HCV) is a major global health issue, 

natural antimicrobial peptides (AMPs) have 

recently gained more attention as biological 

compounds and can be a good basis to 

produce therapeutic agents, including 

antiviral agents against a variety of viruses. 

Specific AMPs were characterized from the 

venom of various venomous animals 

including scorpions (Ziebuhr, et al., 2003). 

➢ Natural Products Inhibiting Cov 

Through 3CL Protease Inhibition: 

              Isatisindigotica, 

Houttuyniacordataaq extracts, Herbal extracts 

(Gentianascabra ,Dioscoreabatatas, Cassia 

tora , Taxillus, Curcumin and the 3C-Like 

Proteinase of an Invertebrate (Ziebuhr,et al., 

2003). 

 Curcumin: is an oil-soluble 

substance, with a bright orange-yellow color 

isolated from the turmeric ground rhizome of 

Curcuma longa Linn., which has been 

known as an antioxidant agent (Anand, et 

al.,2007). The mechanisms of antioxidant and 

scavenging potential of curcumin in treating 

lesions of the respiratory system, nervous 

system and parenchymatous organs have been 

reviewed by many investigators [Trujillo, et 

al.,2013). 

            Several studies demonstrated the 

neuroprotective effect of curcumin (Kuo, 

etal.,2011and Manogaran, et al.,2015) which 

recorded the effect of curcumin on 

hippocampus after subarachnoid hemorrhage. 

Douichene et al., (2012) studied the effect of 

curcumin in arat model for Alzheimer disease 

by aluminum. Rats were treated with 

curcumin at a dose of 200 mg/kg orally for 11 

weeks. The results showed moderate 

neuropathlogical changes, recovered 

characteristic shape of neurons and decreased 

https://www.researchgate.net/profile/Mahanama_De_Zoysa2?_sg%5B0%5D=T31JPq94t8ayUrMalWFFq9SKq4evktbTQ2qTU5aWrYrbpmRwDaqoL8mXrBKgZ3BabkoWSM8.xOZZFw7yCAvcQUVBodT4AHojG1D4hMoEPBZinudnO3oFMQTzjzNZ5dVDL4Atk-rB_6bS2TOYfYjVK25kW7qncw&_sg%5B1%5D=NYyMmjHAw29cZtR64UCekI5ajItaVvswv-f1yWIhyemktqQXYa1kqAs05R0miY7ZE0g8uJ4._XnVM7YNJ44FcEbJXY3WM9bmrGR4aDVpQB9cdm0E3flL6w5eULP26TqTWu6fzqWqhcEzPEzx8jhvLvfmt31YJQ
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yildirim%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26856414
https://www.researchgate.net/scientific-contributions/2048209617_Guangshun_Wang?_sg%5B0%5D=kANTZr5hLcg-1Fk7TEnj8HGYYfvsK2dyzdiGw95i2GHM_GPgSogus3BXq3E8dcHsZ9fMy5o.CFw1jG99l7odnROqgX_1MDtJJCVvPsy1y57n7oz7jbCqG3jUgzr1jcH2x1GRl0IcmZInxVFW7rQ819fKhHZ0gQ&_sg%5B1%5D=ZKEjQYMIZBmkjJ71f7PeYrB0XO5PDGLAEeTPYIL3bBCJHakpujnEH1JCc3LHsKfxcfMxgbM.WMKZfDKUNzYbyJ8oqz5v0l3ThYRwuM1sVfMbTFLe578ruLAqNtfL_zfQC7g0_Svc3vzBfrT27bZiMriM5yHY9Q
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neuronal loss. Samini et al. (2013) 

investigated the effect of curcumin on 

traumatic brain injury in rats. In conclusion, 

curcumin therapy has a powerful 

neuroprotective effect. 

 Licorice Root Extract:Licorice can 

be used to neutralize the activity of virus 

proteins. Similar agreements are found in the 

literature (Cinatl, et al.,2003) that state 

“licorice root extract is effective against HIV, 

RSB, herpes viruses and severe acute 

respiratory syndrome-related coronavirus 

which causes a serious type of pneumonia”. 

The contents of licorice are glycyrrhizin, 

glycyrrhetic acid, liquiritin and 

isoliquiritinthatcan control the spreading of 

virus activity (Cinatl, et al.,2003). 

 Indian Medicinal Plants and Their 

Possible Effect on COVID-19: Indian herbs 

have been used as a treatment and preventive 

strategy for many diseases, including 

respiratory viral infections. The benefit of 

using such herbs in viral respiratory infections 

is to help immune-stimulating and 

inflammation-modulating effects of the 

immune system (Nourazarian, 2015). A study 

has shown anti-mouse coronaviral activity (a 

surrogate of SARS-CoV) by the plants 

Indigoferatinctoria (AO), Cassiaalata 

Abutilon Indicum Vitextrifolia, 

Gymnemasylvestre, Clitoriaternatea, 

Leucasaspera, Sphaeranthusindicus, 

Clerodendruminerme Gaertn, 

Pergulariadaemi and Evolvulusalsinoides 

(Vimalanathan, et al.,2009).  

              Vitextrifolia and 

Sphaeranthusindicus are found to reduce 

inflammatory cytokines using the NF-kB 

pathway, a pathway that has been implicated 

in respiratory distress in SARS-CoV (Alam, 

et al.,2002). Clitoriaternatea has been 

identified as a metalloproteinase inhibitor, 

ADAM17, a metalloproteinase that is 

involved in ACE shredding can be targeted 

using this plant, as ACE-2 shredding has been 

associated with an increased formation of 

viruses (Maity, et al.,2012). The plants 

Glycyrrhizaglabra (Nourazarian, 2015) and 

Allium sativumcan be used to target the viral 

replication of SARS-CoV, arising as 

promising candidates against SARS-CoV-2. 

ClerodendruminermeGaertn, isa herb has 

been found to have the potential to inactivate 

the viral ribosome, this can be further 

investigated for its utility as a drug targeting 

SARS-CoV-2 protein translation (Olivieri, et 

al.,1996). 

             StrobilanthesCusia blocked the viral 

RNA genome synthesis and stimulate papain-

like protease activity targeting the HCoV 

(Tsai, et al.,2020). Hyoscyamusniger, 

Justiciaadhatoda and Verbascumthapsus 

reduced infections caused by influenza 

viruses. The molecular mechanism by which 

these plants target the influenza virus can be 

studied to understand if they attack any 

molecules overlapping between SARS-CoV-

2 and the Influenza viruses. Hyoscyamusniger 

was found to be a bronchodilator and had 

inhibitory effects on Ca2+ channel (Gilani, et 

al.,2008). This could be used to target the 

orf3a Ca2+channels that trigger various 

downstream pathways upon viral infection.  

6.2.Natural Plant Extracts of ACE 

Inhibitors: 

             Most importantly, various medicinal 

plants have shown inhibitory effects against 

ACE, and these include Coriandrumsativum 

(Hussain, et al.,2018). 

❖ Boerhaaviadiffusa, Cynarascolymus, 

Cosciniumfenestratum, Punicagranatum 

Cassia occidentalis and Embeliaribes. 

Among them, Punicagranatum showed a 

competitive mode of action while the rest 

were non-specific inhibitors (Khan, and 

Kumar,2019). 

❖ Andrographispaniculata (kalmegh) is one 

of the tropical species in the Acanthaceae 

family, present in South Asia has a strong 

treating capacity of viral respiratory 

infections in Ayurvedic and other 

medicinal systems (Yarnell, 2018). 

❖ Andrographispaniculata has been noted 

to suppress increased NOD-like receptor 

protein 3 (NLRP3), caspase-1, and 

interleukin-1β molecules which are 

extensively involved in the pathogenesis 

of SARS-COV and likely SARS-CoV-2 

as well (Liu, et al.,2020, Liu, et al., 

2020). 
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❖ Salacia oblonga (He, et al.,2011) another 

plant from Tamil Nadu has also displayed 

suppressive effects on angiotensin II, 

AT1 signal, which was related to lung 

damage. Many plants have also shown 

inhibitory actions towards HIV 

proteases, these plants can be promising 

drugs for COVID-19.  

❖ Eugenia jambolana (Otake, et al.,1995): 

Euphorbia granulate.  

❖ Solanumnigrum (Yu, 2004), 

Vitexnegundo have been known to target 

the reverse transcriptase activity of HIV 

and can be studied for activity against 

SARS-CoV-2 as well. 

❖ Sambucusebulus (Ganjhu, et al.,2015) 

has been known to inhibit the activity of 

enveloped viruses and can also be used to 

target this virus. These medicinal plants 

can be used to ameliorate the symptoms 

of COVID-19. Though many medicinal 

plants have been identified, a lot of 

research must be carried out for the 

development of drug-specific to SARS-

CoV-2.  

• Natural Extracts Acting as 

Prophylactic Therapy:Many plant extracts 

have shown promising effects in this concept. 

Many Indian plants available as aqueous 

extracts and tablets have been reported to be 

effective as a preventive, prophylactic 

treatment having antioxidant, anti-allergic, 

anti-influenza activity and act as immune 

modulators making them effective against 

SARS-COV-2 (Vellingiri, et al., 2020). Some 

of these plants act as a metalloproteinase 

inhibitor that prevents ACE shredding and so 

shrivel viral replication (Maity, et al.,2012). 

The same effect was found with Coriandrums 

ativum (Hussain, et al.,2018). Glycyrrhiza 

glabra targets virus replication by changing 

membrane fluidity.  Some herbs acting by 

inactivating viral ribosomes so blocking viral 

protein translation while others inhibit the 

synthesis of the viral RNA genome (Tsai, 

etal.,2020). Another study reported that a 

Chinese herb, known as cinanserin which is a 

serotonin receptor antagonist, has the ability 

to block the enzyme 3 chymotrypsin-like 

proteases (3CLpro) thus inhibiting coronavirus 

replication (Chen, et al.,2005, Panche, et al, 

2016). The same 3CLproinhibitory effect was 

also found with many antioxidant flavonoids 

such as herbacetine, isobavachalcone, 

helichrysetin and quercetin (Jo, et al.,2019, 

Jo, et al.,2020). 

• Natural Extracts Acting as 

Symptomatic Therapy: In the same way, 

many Indian plants also act against fever and 

respiratory distress reducing lung 

inflammation caused by the COVID-19 virus. 

A study revealed anti-cytokine activity using 

NF-KB pathway that is implicated in the 

respiratory side effects caused by SARS-

COV.  They are prepared as tablets and 

oil/aqueous extracts (Vellingiri, et al., 2020). 

One of the tropical medicinal herbs, 

Andrographis paniculata, was reported to 

suppress many modulatory factors such as 

caspase-1, and interleukin-1β involved in 

SARS-COV and consequently SARS-CoV-2 

pathogenesis (Liu, et al.,2020, Liu, et al., 

2020). In a recent study, there were about 

13 herbal formulae prepared from 

traditional Chinese medicine that is 

recommended to be used in the treatment of 

several respiratory tract infections 

including COVID-19 especially pediatric 

infections (Ang, et al.,2020). Most of these 

herbs are prepared as an oral decoction and 

some are decoction enema preparations 

(Ang, et al.,2020).  The cases that are 

studied included mild cases with seasonal 

epidemic invading the exterior-defense, 

moderate cases with dampness-heat 

blocking the lung and severe cases with 

dampness-heat in the spleen and stomach 

and heat toxin block the lung (Ang, et 

al.,2020). According to their analysis, there 

are three herbs used together named 

Scutellariae radix, Artemisiae annuae herba, 

and Belamcandae rhizoma that are effective 

in relieving heat associated COVID-19 

infection (Ang, et al.,2020). Scutellariae 

radix containing baicalin as the main 

bioactive compound has antiviral activity 

against SARS, pneumonia and upper 

respiratory tract infections (Chen, et al., 

2004). Another herbal formula containing 

Armeniacae Semen and Coicis 
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Semenwasused in traditional medicine in 

the treatment of upper respiratory infection 

as they both have a nourishing effect on the 

lungs (Xi and Gong, 2017). It was found that 

the most frequently used herb is 

Armeniacae semenas it has an inhibitory 

effect on Th2 cells thus blocking the airway 

obstruction and thus may reduce respiratory 

symptoms caused by viral infections in 

children (Huang, et al., 2013). Because the 

severity of COVID-19symptoms in adults 

is much fiercer than in children, the herb 

Glycyrrhizae radix was found to be most 

frequently used as anti-inflammatory and 

antiviral medicine (Ang, et al.,2020). 

7. Conclusion: 

           (COVID-19) the outbreak of 

coronavirus has caused a global coronavirus 

disease pandemic in 2019, leading to tens of 

thousands of infections and thousands of 

deaths worldwide. Coronaviruses are 

implicated in illnesses of humans, vertebrates 

and invertebrates. There is currently no 

effective treatment for COVID-19. It is 

necessary to determine the basis of its 

replication, structure and pathogenicity for 

finding a way to special treatment or 

prevention. From ancient times antiviral 

agents extracted from natural herbal and 

invertebrate sources have been used to prevent 

and treat a number of viral infections including 

respiratory viral infections. COVID-19 

management is believed to be based on two 

strategies; enhancement of immunity to 

control viral replication or virulence and 

relieve associated symptoms. This review 

strengthens the use of natural extracts as 

valuable tools to develop new therapeutic 

drugs against COVID-19. 
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