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Abstract

In the meantime, the epidemic of the Covid-19 virus (COVID-19) in December 2019, cases of infection and death rates are 
constantly increasing. So far, no effective treatment for Covid Covid-19 has been identified, so thus efforts are being made to 
search for a treatment extracted from natural sources such as plants to reduce the side effects of chemical drugs. A lung infection 
as a result of a severe and intensive respiratory disease called Covid-2 is one of the consequences produced by infection with 
the Covid-19 virus (SARS-CoV-2). Similarly, data from throughout the world shows that these phytochemicals have antiviral 
effects, comprising anti-SARS-CoV activity that might clear the ways by providing appropriate combinations suitable for 
Coronavirus therapy. In the current investigation, the applicant’s phytochemicals and associated activity components emerged 
in the treatment/insurance of lung wounds caused by various techniques. Regarding the pharmacological component, 
phytochemicals have demonstrated possible inhibitory impacts on inflammatory and oxidative pathways, associated with the 
pathogenesis of lung damage during Coronavirus disease. This review highlighted a brief summary of phytochemicals that 
shows potential against SARS-CoV-2 and associated pulmonary diseases.           
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Introduction

The multifaceted pathophysiological components 
of overdue viral illnesses, as well as related outcomes of 
current mainstream drugs, encourage the need for elective 
drug presentation. Among viral contaminations, the extreme 
extremely intense respiratory condition Covid, the most 
recent Human Corona Virus (HCoVs) associated with the 
episode of Covid illness results in severe respiratory distress 
[1]. Inflammatory cytokines/flagging pathways cause 
aspiratory edema and, subsequently, pulmonary damage 
in Coronavirus coronavirus patients, according to recent 
findings [2]. As a result of infection with viral diseases, 
many infections occur that result in the secretion of some 
compounds such as cytokines, which may cause pulmonary 
edema that affects the lung and appears simultaneously 
with in patients infected with the Covid COVID-19 virus. 
Phytochemicals plays play an important role against various 
proinflammatory and oxidative mediators such as reactive 
oxygen species (ROS), inducible nitric oxide synthase (iNOS) 
Cyclooxygenasecyclooxygenase-2 (COX-2) mitogen activated 
nitrogen-activated protein kinase (MAPK), TNF-, interleukin 
(IL.) IL-1, IL-6, IL-8, nuclear factor kappa B (NF-B) [3].

Relationship between Lung Injury and Covid-19

From the diagnostic examination, many studies showed 
that there is a relationship between Covid 19 and lung 
injury. SARS-CoV, MERS-CoV, and SARS-CoV-2 causes cause 
respiratory infections in addition to acute respiratory 
distress syndrome (ARDS). Human COVID-19 consists of 
single-stranded, polycistronic RNA genomes. Non-structural 
proteins (ORF1a and ORF1b) and structural proteins (E, N, 
M, S) were produced from the viral genome [4].

The physiology of the relationship between SARS-CoV-2 
and lung injury is not clearly understood, but it may depend 
on inflammatory markers such as COX-2, MAPK, MMps, NF-
κB, IL (1,6,8,β) and TNF-α. Receptor Receptors of angiotensin 
converting angiotensin-converting enzyme 2 (ACE2) were 
found on in epithelial cells of COVID-19 patients. And the 
presence of these receptors is a major cause of lung injury 
and permeability of blood vessels as well as complications in 
the heart as well as lungs (Figure 1) [5].

Figure 1: Pathophysiology of lung injury and COVID-19.

COVID-19 Treatment with phytochemical 
compounds

Scientific research has proven the effect effectiveness 
of many phytochemical compounds on COVID-19, the most 
important of which are quercetin, myricetin, kaempferol, 
resveratrol, and flavonoids. These substances have the 
ability to resist the effect of the COVID-19 virus by inhibiting 
the papain-like protease enzyme that prevents the spread 
of COVID-19; in addition, the flavonoid inhibits SARS-
CoV-2 RNA-dependent RNA polymerase, that which helps 
prevent virus replication. In addition to hesperidin, it has an 
inhibitory effect on the ACE2 enzyme, and alkaloids have an 
antiviral effect [6].

Alkaloids: Alkaloids are one of the most important 
phytochemical compounds found in abundance in medicinal 
plants. These compounds are characterized by the presence 
of a nitrogen atom. These compounds are very important 
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in reducing lung injuries. Some of the important types of 
alkaloids and their role as protective markers are shown in 
(Figure 2) [7].
•	 Sinomenine, which is extracted from the rhizome 

and stem of Sinomenium acutum plant which plays 
a role in controlling lung injuries by producing 
lipopolysaccharides (LPS) by inhibiting the production of 
IL IL-(1, 6) TNF-α, iNOS, NF-B, and COX-2. It is also useful 
in increasing the production of an anti-inflammatory 
substance like adenosine A2A receptor and also cause 
an increase in superoxide dismutase (SOD) and a 
reduction in malondialdehyde levels (MDA) that help 
in the inhibition of Escherichia coli (E. coli). Injection 
of sinomenine significantly increased the production of 
Nrf2 and autophagy-related molecules (Atg5, Beclin-1, 
LC-3II) in induced lung damaged lung-damaged rats [8].

•	 Imperialine and imperialine-3-β-D-glucoside are 
derived from Fritillaria cirrhos, and studies have shown 
that these chemicals protect rats from lung damage by 

boosting the synthesis of heme oxygenase (HO-1) and 
Nrf2, as well as, lower ROS, IL-6, and TNF-expression [9].

•	 Quinolizidine, an alkaloid derived from the seeds 
of Sophora alopecuroides L., protects the lungs by 
decreasing TLR4 expression which causes lung damage 
when it increases [10].

•	 Tabersonine is a monoterpenoid (indole alkaloid) 
obtained from Catharanthus roseus (L.) root. Usage 
of this alkaloid reduces p38MAPK-activated protein 
kinase 2 (MAPK/MK2), TNF receptor-associated factor 
6 (TRAF6), and NF-Kb gene expression which protects 
against lung damage [11].

•	 Berberine is an isoquinoline alkaloid extracted from 
Berberis vulgaris L. and Coptis chinensis Franch. It 
promotes the expression of HO-1 and protects against 
lung injury by Nrf2 [12].

•	 Oxysophoridine is an alkaloid that has an anti-lung effect 
by regulating proinflammation mediators and oxidative 
markers [13].

Figure 2: Role of alkaloids as protective markers in lung injury (A: sinomenine; B: imperialine C: imperialine-3-β-D-glucoside; 
D: quinolizidine; E: tabersonine; F: berberine; G: oxysophoridine).

Coumarins: Coumarins are heterocyclic phytochemicals 
ubiquitous in medicinal plants. They are separated from the 
family Apiaceae. It exhibits multiple medicinal properties like 
anticoagulant, anticancer, and antiviral, etc. It is due to the 
mechanism of action of coumarin by inhibition of the NF-B, 
TNF-, iNOS, and MAPKs MAPK pathways, as well as oxidative 
agents such as reactive oxygen species (ROS) (Figure 3) [14].
•	 Praeruptorins D and E are pyranocoumarins extracted 

from Kitagawia praeruptora (Dunn); they prevent lung 
injury through the inhibition of NF-Κb, IL-6, and TNF-α 
[15].

•	 Esculetin is a hydroxycoumarin found abundantly in 
Fraxinus spp. It reduces lung injury by inhibiting RORγt 
and IL-17 [16].

•	 Osthole Cnidium monnieri is used to extract prenylated 
coumarins (L.). By suppressing IL IL-(1 &6) and TNF-α 
and obstructing the NF-B, ERK, and Akt signalling 
signaling pathways, it protects against lung damage [17].

•	 Isofraxidin The mechanism of action of hydroxycoumarin, 
which is extracted from Fraxinus spp., is to reduce the 
synthesis of IL-6, TNF-, and prostaglandin E2 (PGE2) 
[18].
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Figure 3: Pharmacologically active coumarin compounds.

Flavonoids and Polyphenol Compounds: Flavonoids, 
phenolic acids, and tannins are the different types of 
polyphenols. The MAPKs cascade, which includes (PI3K)/
Akt, Src, Nrf2/HO-1, myeloid differentiation factor 88-TLR4, 
and NF-B, is inhibited by these drugs, which reduce reduces 
lung damage. Inflammatory receptors such as proteins 1 
and 2, IL IL-(1&6) and TNF-, as well as ROS and iNOS, are all 
present. SOD activity and MDA levels are also reduced [19].
•	 Resveratrol is a flavonoid found in the Vitis vinifera L. 

grape vine. By boosting the activities of Nrf-2, HO-1, 
p-Akt, IL-10, SOD, and caspase-3, it protects against lung 
damage [20].

•	 Microcos paniculata L. produces a trihydroxy flavone 

called apigenin C-glycoside. It works by blocking the 
NF-B signalling signaling pathway, which protects the 
lungs from injuries [21].

•	 Myricetin, a hexahydroxy flavone prevalent in black tea, 
protects against cancer by blocking the TLR4/MyD88/
NF-B signalling signaling pathway [22].

•	 Naringenin, a trihydroxy flavanone, inhibits the PI3K/
Akt and MAPK pathways in rats to treat induced lung 
damage [23].

•	 Curcumin is a phenolic acid derivative obtained from 
Curcuma longa L. It is also used against lung distress, 
especially in diabetic patients (Figure 4) [24].

 Figure 4: Polyphenols compounds.
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Quinones: Quinones are a group of phytochemical 
compounds that are cyclic compounds. These compounds 
have a protective effect against lung injury and this is done 
by different mechanisms (Figure 5) [25].

Phenanthrenequinone is isolated from Salvia miltiorrhiza 

bunge Bunge and inhibits the NLRP3 pathway [26].

Emodin is an anthraquinone extracted from Rheum 
rhabarbarum L. It acts to prevent lung injury by stimulating 
the autophagy mechanism [27].

Figure 5: Quinone compounds.

Saponins and Terpenoids 

Terpenoids are naturally occurring carbohydrate 
molecules that are classified into 7 types, depending on 
the number of carbon atoms in each group. (Figure 6) [28].
These compounds have pharmacological effects as they have 
antimicrobial, antiviral, antidiabetic, and anticancer effects 
[29].
• Eucalyptol, Thymol, Linalool, and Eugenol are biologically 

active monoterpenes isolated from many plants. By 
blocking TLR4/NF-B and MAPKs MAPK pathways and 

lowering the Bax/Bcl-2 ratio, and these drugs protect 
against lung damage [30].

• Oridonin is a diterpenoid, extracted from Isodon 
rubescens, that inhibits the NLRP3 pathway [31].

• Farnesol extracted from Cymbopogon commutatus and it 
activate activates the Nrf2/HO-1 pathway and suppress 
suppresses the MAPKs pathway, which in turn protects 
the lungs against injury [32].

• Saponins are natural terpenoids that improve lung injury 
by inhibiting Neutrophils, proteins, and infiltrating M2 
macrophages infiltrate [33].

Figure 6: Biologically active terpenoids compounds.

https://medwinpublishers.com/MJCCS/


Medical Journal of Clinical Trials & Case Studies
6

Ibadi AK, et al. Therapeutic Interventions- Potential of Phytochemicals against Coronavirus-Associated 
Pulmonary Disease. Med J Clin Trials Case Stud 2023, 7(2): 000328.

Copyright©  Ibadi AK, et al.

Conclusion

Thenceforth, the World Health Organization (WHO) has 
declared a pandemic of Coronavirus illness. no convincing 
therapy or antibodies have been known to treat this illness. 
Moreover, to eradicate SARS-CoV-2, regular drugs fizzled out 
or were used taking them in portions above their curative 
test results. Phytochemicals, on the other hand, have always 
been the go-to choice for identifying therapeutic units to 
treat perplexing ailments, including viral illnesses and their 
complications, due to their multi-target nature. However, 
pulmonary damage is the most common Coronavirus 
complication associated with SARS-CoV-2 inflammatory 
falls. In this review, we evaluated the emergence of various 
phytochemicals which have protective effects on lung wounds 
induced by various causes as well as their pharmacological 
components. We also shownhave also shown that several 
phytochemicals like apigenin, betulinic cepharanthine, 
chicoric corrosiveacid, chlorogenic corrosiveaid, emodin, 
epigoitrin, eucalyptol, isofraxidin, kaempferol, myricetin, 
oridonin, osthole, quercetin, resveratrol, thymoquinone 
hasand shown prominent antiviral activity. Again, despite 
the viability of normal auxiliary metabolites in battling viral 
sicknesses, giving novel medication conveyance frameworks 
serves to disadvantage their pharmacokinetics. Such reports 
could prepare for the search for elective drugs hostile 
to Coronavirus impacts and the potential to control its 
difficulty. Further investigations are expected to uncover the 
exact liberated pathways in the Coronavirus and explicate 
the likely impact of phytochemicals on people.
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