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Supplementary Table S1. Chemical structure of Natural compound list as Immunosuppressants as Adjuvants in managing COVID-19 to Target the Cytokine Storm.

	Natural metabolites, Groups
	Sources and part was used
	Therapeutic properties/
	Mode of Action/ Docking studies
	Clinical Trials

	1. Curcumin
[(1E,6E)-1,7-bis(4-hydroxy-3-methoxyphenyl) hepta-1,6-diene-3,5-dione] , Polyphenol group.


	Curcuma longa,  Zingiberaceae family
 the rhizomes part are used
	Natural antioxidant , Anti-inflammatory, Neuroprotective,
 Hepatoprotective , Stop tumour cells, and Immunomodulator (Hewlings and Kalman, 2017, Hamed et al., 2019).  

	- It used a decrease secretion of proinflammatory cytokines/chemokines such as (IL-1β, IL-6, IL-2, IL-12, TNFα, IFNγ, IP10, CXCL8, MCP1, and MIP1α) in monocyte culture exposed to preeclamptic serum (Rahardjo et al., 2014).
- It blocked chemokines NF/κB pathway by IκBα hydrolysis or stimulating AMPK to damage the NF/κB pathway by focusing on p65 and p50. (Sordillo and Helson, 2015, Shimizu et al., 2019, Liu and Ying, 2020).
- It performs as an immunosuppressant by decreasing IKKβ activation.(Sordillo and Helson, 2015, Shimizu et al., 2019, Liu and Ying, 2020). 
Curcumin was suppressed the production of the IL-18/ in LPS-expression murine macrophage such as RAW264.7 cells(Yadav et al., 2015). 
	
· In COVID-19 patients 40 sick clinical from Tabriz University of Medical Sciences' Imam Reza Hospital was conducted in Iran. The nano-curcumin160 mg in capsules daily for fourteen days reduce the levels of hypperinflammatory cytokines: (IL-6 & IL-1β) other hand, had no effect on IL-18 mRNA expression or TNFα levels (Babaei et al., 2020, Valizadeh et al., 2020, Zahedipour et al., 2020).
· The clinical study into curcumin's potential as an immunomodulatory adjuvant to lessen the cytokines storms, hyperinflammation, and ARDS associated with SARSCoV-2 infection. (Sordillo and Helson, 2015, Liu and Ying, 2020).

	2. Resveratrol 
5-[(E)-2-(4-hydroxyphenyl) ethenyl]benzene-1,3-diol], phytoalexin polyphenol group. 


	Grapes, cranberries, blueberries, mulberries, peanuts, 
jackfruit, soy, wines. 
	Natural immunomodulator (Malaguarnera, 2019),  antioxidant, antimicrobial(Attia et al., 2021), chemotherapeutic, anti - inflammatory properties, antiviral, anti-aging, and life-prolonging properties. (Bansal et al., 2018).  

	· It inhibited the secretion of production. (IL-2,  MCP1, IL-8,  and IFNγ) In EV71-infected RD cells(Zhang et al., 2015) and HTLV-1 cells (Rieder et al., 2012) by splenic lymphocytes and inhibited the production of TNFα, IL-12 and IL-17 by peritoneal macrophages in lung inflammatory cells with  a reduction in NF-κB and IκBα expression(Gao et al., 2001).
· Resveratrol's treated in pig's  had ability to reduce IKK activity coincides with its inhibitory effect on the NF-κB pathway therefore influencing humoral immune responses(Fu et al., 2018). 
· In a rabbit model of acute pharyngitis, resveratrol therapy reduced protein expression of  IL-1β , IL-18,TNFα, IL-6, MIP2, and p-NF-κB and elevated while suppressing TLR4 and myeloid differentiation primary response protein 88 expression (Zhou et al., 2018). 
· Phase 2 /Resveratrol’s multimodal antiviral, anti-inflammatory, and antioxidant properties as well as its ability to upregulate ACE2 receptors could be helpful in reducing the clinical effects of COVID.

	-Resveratrol inhibited the release of inflammatory cytokines and chemokines (GM-CSF and CXCL8) by activated alveolar macrophages from COPD patients, table (4) (Culpitt et al., 2003). 
-Resveratrol  used as an additional treatment for SARS-CoV-2 infection in order to minimise inflammation by reducing the cytokine storm (Marinella, 2020).  
Clinical.Trials.gov: NCT04400890, NCT04799743, NCT04542993

	3. Gallic Acid and polygallic acid
3,4,5-trihydroxybenzonic acid,  phenolic metabolite.



	Many fruits as blackberry, blueberry, strawberry, grapes, cashew nut, plumsmango, walnut, hazelnut, and tea.
	Natural antioxidants, antimicrobial, antifungal, anticancer, anti-ulcerative colitis and antiinflammatory properties (Zhu et al., 2019). 

	· Inhibits in TNBS-stimulant, the hyper-inflammatory cytokine ( IL-1/TGF/IL-6/IL-17/IL-12/IL-23/TNFα), chemokines (CCL2 & CCL7) and NF-B pathway (Zhu et al., 2019). 
· Inhibits the Th2 cells cytokine as (IL-4 & IL-5) but not the Th1 cells cytokines IFNγ in anti-CD3-stimulated/spleen cells, according to (Kato et al., 2001). 
· 
Block PMA adds A23187-induced IκBα destruction and p65 in NF-κB nuclear dislocation.
·  In stimulated HMC-1 cells, gallic acid  and polygallic acid administration dramatically reduced the release of both of these cytokines (Kim et al., 2006)
· Gallic acid could be utilized as an immunosuppression adjuvant to decrease inflammatory cells selectively, so target the cytokine release syndrome seen in SARS-CoV-2 patients without impairing the owner's ability to produce interferon’s.

	-In high glucose-induced human monocytes (THP-1 cells), GA treatment reduced NF-κB signaling and reduced proinflammatory cytokines as IL-6 production (Lee et al., 2015) 
In human mast cells (HMC-1) was decrease the production of pro-inflammatory cytokine (IL-6 & TNFα). PMA with A23187 were utilized to activate HMC-1 cells, leading to the release of TNFα and IL-6. 


	4. Luteolin 
[2-(3,4-dihydroxyphenyl)-5,7-dihydroxychromen-4-one] a naturally occurring flavonoid



	Many vegetables (celery, broccoli, parsley, peppers, carrots, and cabbages) as well as in fruits (apple skins), in flowers (chrysanthemum), and others  medicinal herbs contain this compound.

	It's a strong antioxidant that stops tumour cells from proliferating and reduces metastasis. It also functions as an anti-proinflammatory and immune function modulator. (Lin et al., 2008).

	· Inhibition production of TNFα, IL-1β, IL-6,  NF-B, STAT1, in rats with MSU-induced inflammation(Lodhi et al., 2020) and IRF1 suppression (Kao et al., 2011). 
· luteolin administration on PMA plus A23187-induced HMC-1 cells resulted in considerable reduction of (TNFα, IL-6, CXCL8 & GM-CS), and NF-κB activation suppression (Kang et al., 2010).
· A reduce in AP1 transcription factor specific binding activity and block JNK phosphorylation, which had no effect on the LPS-induced increase in NF-κB DNA binding activity or even the LPS-induced degradation of IκBα. 
· luteolin pretreatment resulted in a dose-dependent reduction in mRNA level expression and the degrade release of IL-6, IL-8, &VEGF in human HaCaT and primary keratinocytes. 

	-Luteolin has wide antiviral action, block mast cells, and may block COVID/SARS-CoV-2 major protease (3CLpro) (Theoharides, 2020).
- luteolin is a immunomodulatory properties essential natural medication to examine as a therapeutic treatment that could be further investigated as an adjuvant to reduce the cytokines storms seen in COVID-19 and potentially decrease SARSCoV-2 infection. More clinical trials in this area are needed to determine the safety, effectiveness and dose for COVID-19 therapy.
· Luteolin suppressed NF-κB activity in human monocytes in hyperglycemic conditions, resulting in a considerable reduction in the release of IL-6 and TNFα. Luteolin significantly inhibited the generation of IL-1β, IL-6, TNFα, and IFNγ in human whole blood treated with LPS(Ribeiro et al., 2015). 
· Clinical.Trials.gov:  NCT05311852



	5. Quercetin 
Flavonoid as [2-(3,4-dihydroxyphenyl)3,5,7-trihydroxychromen-4-one].
1-Prophylaxis: 500 mg/daily. Treatment: 1000 mg/daily
2-600 /daily for 1st week; 400 mg/daily for 2nd week Phase 3
3- 
Two tablet twice a day Phase 1, 4-400 mg/daily Phase 3
	many plants including broccoli, red onions, eggplant, potatoes and green leafy vegetables including celery, lettuce; fruits including apples, citrus fruits, red grapes, tomatoes; berries include cranberries and raspberries.

	Quercetin an excellent candidate for dealing with situations in which oxidative stress, inflammation, Rheumatoid arthritis, hypercholesterolemia, cardiovascular disease, anti-cancer (Li et al., 2016)  and the immune system are involved. 

	· Reduce the secretion of hyper-inflammatory cytokine such as (TNFα, IL-6, G-CSF, GM-CSF, and VEGF), as well as chemokine (IP-10 and MCP-1), and increase the level of anti-inflammatory cytokine IL- 27 (Mehrbod et al., 2018).
·  In cultured blood peripheral mononuclear cells, it was also discovered to induce T-helper cells to give IFNγ and to down regulate Th2-cells derived IL-4 (Colunga Biancatelli et al., 2020).
·  Quercetin therapy considerably inhibited carrageenin-induced IL-1β production.
· Inhibit the secretion of inflammatory cytokine is due to its inhibition of the activity of ERK & p38 MAP kinase, as well as the NF-κB/IκB signalling pathways (Tang et al., 2019). 
· Quercetin inhibited the activation of phosphorylated ERK kinase and p38 MAP kinase in LPS-stimulated RAW 264.7 cells. There was no discernible effect on JNK MAP kinase(Tang et al., 2019). 
	· Treatment with quercetin reduced the levels of IL-1β, TNFα, and IL-10 in patients with coronary artery disease, according to another study. This was related to transcriptional factor NF-κB activity being reduced (Chekalina et al., 2018). 
· Quercetin treatment (Oral supplementary) is comparatively safe, having no severe side effects; the only side effects detected in two out of thirty patients in a study were headache and brief peripheral paresthesia. 
· The use of quercetin as an additive to improve the immune response by promoting IFNs production and changing levels of pro-inflammatory cytokines could be a useful addition to current COVID-19 therapies. (Colunga Biancatelli et al., 2020). 
· All Clinical trial studied/ 15 number tell now:  Clinical.Trials.gov: NCT04377789, NCT04861298, NCT04853199, NCT04578158


	6. Cinnamaldehyde and Cinnamic acid.
[(E)-3-phenylprop-2-enal]


	Cinnamomum verum, Cinnamomum burmanii Cinnamomum zeylanicum, Cinnamomum cassia, Cinnamomum loureirii, Cinnamomum tamala, &Cinnamomum cordatum.

	anti-gastric ulcer, antioxidants, anti-inflammatory, anti-microbial, anti-yeast(Dorri et al., 2018), anti-platelet, and hepatoprotective properties that could help manage COVID-19 infection (Gautam et al., 2020). 
Cinnamon can thus be used as an antidote to both natural and chemical toxins.
	· Cinnamon inhibits the release of IL-1β, IL-6, TNF-α, and nitric oxide (NO) molecules (Ho et al., 2013). 
· Reduced LPS-induced IL-8 secretion in THP-1 monocytes through altering the TLR-2 and TLR-4 signalling pathways(Schink et al., 2018). 

	·  They have the ability to bind HSPA5 substrate binding domain β (SBD- β) with a binding energy of -6.25 ±  1.10, potentially interfering with COVID/SARS-CoV-2 recognition and binding (Elfiky, 2021). 


	7. Pavetannin C1 and Tenufolin
Bioflavonoids groups











	Cinnamomum zeylanicum bark
	: antioxidants, anti-inflammatory (Dorri et al., 2018).  
	-Tenufolin and Pavetannin C1, have good affinity with the main  proteases a binding energy as ( -8.8 and -7.3) and a high affinity with spike proteins of SARS-CoV-2 a binding energy as (-8.7 and -11.1), respectively (Prasanth et al., 2020, Sasidharan et al., 2022). 
.








	Clinical trials have demonstrated its efficacy (Sasidharan et al., 2022).


	8. Allicin 
[3-prop-2-enylsulfinylsulfanylprop-1-ene], called thiosulphate Group.

	Garlic oil is the component that gives garlic its unique smell and flavour (Allium sativum). Allicin can also be found in the field onion (Allium cepa) and another Alliaceae species. (Borlinghaus et al., 2014).  


	antioxidant, antimicrobial, antiviral, antiinflammatory, antitumor and antidiabetic properties (El-Saber Batiha et al., 2020)
	· Allicin inhibited TNF-α induced production of (IL-1β, CXCL-8, IP-10, and MIG in HT-29), NF-κB pathway suppresses the breakdown of IκB, resulting in a decrease in cytokine production (Lang et al., 2004). 
· Allicin therapy increased defense and survival in BALB/c mice after Plasmodium yoelii infection due to an increase in IFNγ production and proliferation of CD4+T-cells. 
· Allicin supplementation combined with tamoxifen treatment resulted in a significant drop in TNF-α levels in Ehrlich ascites carcinoma (EAC) cells, demonstrating its therapeutic effects as an adjuvant (Arreola et al., 2015). 

	· There were no side effects recorded in clinical trials examining the safety of allicin therapy and pharmacokinetics (with antiviral drugs in use) in COVID-19(Sharifi-Rad et al., 2019). 
· In a study with cultivated human umbilical vein endothelial cells, allicin reduced TNFα, CXCL8, NFB activity levels and LPS-induced inflammatory reactions (HUVECs) (Zhang et al., 2017). 
· Inhibits NF-κB signaling for decreased cytokines secretion, improve protection by raising IFNγ production for stronger improved antiviral defense, and promote CD4+ T-cell expansion therefore targeting lymphocytopenia, allicin is a highly promising immunomodulatory adjuvant which can be utilized in concert with antiviral medication in COVID-19 patients. 

	9. Eugenol compound

2-methoxy-4-prop-2-enylphenol
	Clove buds (Syzygium aromaticum), tulsi leaves, cinnamon bark and leaves, pepper, turmeric, ginger, and natural herbs such as oregano, mace, basil, thyme, bay, marjoram, and nutmeg (Khalil and Rahman, 2017).

	Anticancer, antioxidant, analgesic, antimicrobial, anticonvulsant, and antimicrobial properties, anti-inflammatory and antiviral activities, as well as being an immunomodulatory drug (Pramod et al., 2010, Dibazar et al., 2015).

	· Eugenol inhibited the production of IL-6 and IL-10, IL-4 and IL-5, as well as NF-κB pathways, and thereby OVA-induced eosinophilia was guarded from lung cells study (Bachiega et al., 2012). 
· Eugenol also inhibited TNFα and IL-1β production as well as the signaling NF-κB pathways (ERK1/2 & p38- MAPK /in LPS-stimulated macrophages) (Barboza et al., 2018). 
· Eugenol enervated the inflammatory response in pig intestinal epithelial cells by dramatically lowering both CXCL8 and TNFα mRNA levels in an LPS-induced inflammatory model (Hui et al., 2020). 

	- It may be a suitable natural immunosuppressant that can be utilized in combination with antiviral medicines to suppress COVID-19's hyper-cytokinemia and hyper-inflammation.

	10. 6-shogaol and 6-gingerol compounds

[6-gingerol, (5S)-5-hydroxy-1-(4-hydroxy-3-methoxyphenyl)decan-3-one], [6-shogaol, (E)-1-(4-hydroxy-3-methoxyphenyl)dec-4-en-3-one]

	Zingiber officinale rhizomes belongs to Zingiberaceae family  
and  traditional medicine from ancient times.

	antioxidant, anti-metastatic, anti-inflammatory, anti-angiogenic, analgesic, anti-diabetic, and antipyretic properties. Furthermore, gingerol is reported to have anti-allergic, neuroprotective, immunomodulatory, and anti-carcinogenic activities. (Sharifi-Rad et al., 2017). 

	· In LPS-stimulated macrophages, 6-gingerol was decrease e production of  cytokines IL-1β, IL-12, & TNFα  and chemokine CXCL8 & COX2 without interfering with their antigen presentation function and  AMPK activation(Tripathi et al., 2007, Sheng et al., 2020). 
· Inhibits  NF-κB pathway being down-regulated as a result of an increase in phosphorylated IKBα and p65 downregulation (Saha et al., 2016). 

	· An in silico analysis found that 6-shogaol and 6-gingerol compounds have a high affinity of  S-spike protein in SARS-CoV2 and ACE-2 receptor, suggesting that they could help reduce viral load and SARS-CoV-2 shedding in the nasal passage (Haridas et al., 2021).
· After being used in traditional antiviral medication, 6-gingerol is a potent natural immunotherapeutic drug that could help control the cytokine storm seen in COVID-19.

	11. Melatonin
N-acetyl-5- methoxytryptamine,  acetamides groups.
	 Curcuma aeruginosa,  Piper nigrum,  Oryza sativa, Zea mays,  Brassica hirta, Apium graveolens, Helianthus annuus, Foeniculum vulgare, Prunus amygdalus, Coriandrum sativum, Pimpinella anisum, and Coffea arabica L. It has been found in several plant species from the Brassicaceae, Poaceae, Vitaceae, Rosaceae, and Apiaceae, families (Nawaz et al., 2016).   


	Antioxidant, anti-inflammatory, anti-viral activity, and anti-pro-inflammatory cytokines (Salehi et al., 2019).



	· Melatonin inhibited NF-κB/STAT1/3STAT/GAS/, a major transcription factor as inflammatory cytokines (Min et al., 2012). 
· Melatonin decreases in serum levels of IL-6, TNFα, and IL-1β (Zhang et al., 2020). 
· In a study of male C57BL/6 mice with cadmium-induced liver injury, melatonin treatment was discovered decrease response inflammatory cytokine secretion and block NLRP3 cells inflammasome activation (Cao et al., 2017). 
· Melatonin therapy effectively decreased the LPS- effected generation of many chemokine MCP1, CCL9, and CCL5 mRNA expression in BV2 murine microglial cells in another investigation. 
· 
	-Melatonin strongly inhibited IL-8 production in acrolein-stimulated human lung fibroblasts. (Kim et al., 2012).
· According to a recent mechanistic investigation, melatonin treatment can effectively reduce the cytokines storms in COVID-19 by reversing aerobic glycolysis in system immune cells (Reiter et al., 2020). 
These findings support the use of melatonin as an immunosuppressive supplement to reduce the cytokines storms syndrome seen in COVID-19. (Zhang et al., 2020).
· All Clinical trial studied/ 11 number tell now: Clinical.Trials.gov: NCT04474483,
NCT04409522, NCT04568863, NCT04530539, NCT04353128.

	12. Morphine and Codeine compounds
An opiate alkaloid groups
[morphine, (4R,4aR,7S,7aR,12bS)-3-methyl-2,4,4a,7,7a,13-hexahydro-1H-4,12 methanobenzofuro[3,2-e]isoquinoline-7,9-diol)] binds to a specific the μ,δ,κ opiate receptors involved in modulating various activity of the brain and [Codeine,(4R,4aR,7S,7aR,12bS)-9-methoxy-3-methyl-2,4,4a,7,7a,13-hexahydro-1H-4,12-methanobenzofuro[3,2-e]isoquinolin-7ol)].












	Papaver somniferum

	Anti-diarrheal, analgesic, and antitussive effects.
Morphine and codeine are thus potential immunosuppressant adjuvants for reducing the cytokine storm seen in COVID-19
	· Morphine has decrease secretion of IFNγ, IL-6, IL-12, IL-1β, MCP 1, and TNFα in bronchoalveolar lavage fluids and pulmonary tissue of CB6F1 mice (Fukada et al., 2012)
· In lung resident cells, morphine therapy suppressed the transcription factor NF-κB. A-stimulated splenocytes extracted from male Swiss mice, codeine treatment significantly reduced the generation of IL-2. 
· Docking tests demonstrated that morphine and codeine bind to ACE2 with a high affinity. This could theoretically limit cytokine release mediated by receptors. (Madera-Salcedo et al., 2011).

	· Morphine's immunosuppressive action in relation to cytokines have been proven in clinical practice for over a century (Dinda et al., 2005).
· However, more research is needed to investigate whether morphine or codeine should be used to treat COVID-19, because the time of morphine treatment affects cytokines secretion; Codeine has also been discovered to promote the synthesis of cytokines and chemokines by mast cells in vitro, and late treatment improves cytokine output. (Fukada et al., 2016).
· All Clinical trial studied/ 2 number tell now: Clinical.Trials.gov: NCT04522037, NCT05381883.

	13. Nicotine 
 3-(1-methylpyrrolidin-2-yl) pyridine, Alkaloid groups

	Nicotiana tabacum, Crassulaceae, Asclepiadaceae, and Solanaceae families.

	It's a neuropsychiatric drug, an immunomodulator, as well as a drug for the peripheral nervous system. (Peter et al., 2021). 

	· The main mechanism of action involves the stimulation of a7-nAChRs onto inflammatory cells such as macrophages and neutrophils, which results in the suppression of NF-κB activation and, as a result, the release of pro-inflammatory cytokines and chemokines by these cells.
·  In a study with PBMC induced by HT-29 colon cancer cells, nicotine inhibited the production of (TNFα, IL-1β, IFNγ, and IL-2) but had no effect on the activity of IL-6. Nicotine therapy in PBMC driven by RKO colon cancer cells showed no significant effect on cytokine production (Djaldetti and Bessler, 2017).
· 
 Nicotine has been shown in studies to decrease the secretion of IL-1, IL-6, IL-12, INF, MIP1, and TNF. Nicotine decreases the phosphorylation of I-B, which reduces the transcriptional activity of NF-B (Piao et al., 2009)..

	· It is used to treat ulcerative colitis in the hospital to reduce inflammation. Nicotine inhibits inflammatory cytokines by interacting through the cholinergic anti-inflammatory system through the a7-nicotinic acetylcholine receptor, as it is a cholinergic inhibitor (a7-nAChRs). IL-1β, and IL-6, TNF production are all inhibited by nicotine (Gonzalez-Rubio et al., 2020)
· In human macrophages and splenocytes, nicotine reduces NF-κB and TNFα release caused by the LPS system. This inhibitory activity is related to nicotine's ability to stimulate JAK2 and STAT3 in macrophages, which is controlled through tristetrapolin (TTP) expression [172].
·  Nicotine is also a widely available and well-recognized therapy. As a result, it is suggested that nicotine is a good adjuvant that can reduce the cytokine storm in COVID-19 and, in the short term, prevent growing mortality (Piao et al., 2009)
· Clinical.Trials.gov: NCT04598594

	14. Piperine

(2E,4E)-5-(1,3-benzodioxol-5-yl)-1-piperidin-1-ylpenta-2,4-dien-1-one,  alkaloid  group
	Piper nigrum L., Piperaceae species
	Antibacterial, antioxidant, anti-metastatic, anti-inflammatory, and hepatoprotective properties, immunomodulator, and it renowned for increasing the bioavailability of medicinal drugs (Gorgani et al., 2017).

	· In an ovalbumin-induced asthma model, piperine has been found to block the secretion of Th2 cells cytokine as  (IL-4 & IL-5) (Kim and Lee, 2009). 
· Piperine blocks LPS-stimulated expression and secretion of hyperproinflammatory cytokine such as (IL-10, IL-6, IL-1β, & TNFα through inhibit  NF-κB stimulation, and MAPK pathways (Dzoyem et al., 2017) (Liang et al., 2016) (Zhai et al., 2016)..
· Docking studies: As a result, piperine could be a promising therapeutic treatment not only for preventing virus adhesion to host cells, but also for preventing cytokines storms throw inhibiting the activity of the MAPK and NF-κappaB pathways, which leads to the release of pro-inflammatory cytokines (Maurya et al., 2020). 


	· Piperine therapy resulted in a significant decrease in the concentrations of (TNFα, IL-6, IL-1β, and GM-CSF) in B16F-10 melanoma cancer cells. Piperine treatment also reduced nuclear translocation of NF-kB subunits p65, p50, and c-Rel, as well as another transcription factors like c-Fos, CREB, and ATF-2. Piperine inhibits NF-κB activation by slowing down IκBα breakdown and p65 translocation from the cytoplasm towards the nucleus (Chung, 2019). Piperine also has a strong binding affinity for the SARS-CoV-2 spike glycoprotein and the ACE2 receptor.
· Piperine therapy successfully suppressed IL-6 production by IL-1β activated fibroblast like synoviocytes (FLS) obtained from rheumatoid arthritis patients. Piperine also blocked throw movement of activator protein-1 into the nucleus, but not NF-κB factor(Buagaew and Poomipark, 2020). 

	15. Berberine, Isocolumbin, Magnoflorine and Tinocordiside 

	Tinospora cordifolia called (Guduchi), Annona sps Menispermaceae, Annonaceae family.

	-Its wide range of therapeutic qualities, including: Antioxidant, anti-diabetic, anti-arthritic, anti-malarial, immunomodulatory activities, anti-allergic, anti-stress, and anti-inflammatory (Sharma et al., 2012).

- Guduchi are components (Alkaloids, aliphatic, glycosides, steroids, and diterpenoid lactones) that are responsible for its therapeutic benefits (Upadhyay et al., 2010)
	· Berberine modulates the Mpro protein activity and consequently suppresses viral multiplication, according to molecular dynamics studies (Chowdhury, 2020).

·  Tinocordiside, greatly reduced the electrostatic contact between ACE2-RBD complexes, resulting in an increase in the complex's flexibility. (Balkrishna et al., 2021). 
· Isocolumbin, Berberine, Tinocordiside, and Magnoflorine had  the strongest binding affinity with a main key of SARS-CoV-2 target like surface glycoprotein (6VSB) and receptor binding domain (6MoJ) and  RNA polymerase, 6M71) and main protease, 6Y84)] which are responsible for virus attachment to host cells (Sagar and Kumar, 2020). 
· T. cordifolia combined with other medicinal plant called ayurvedic to the SARS-CoV-2 exposed asymptomatic group improves and rejuvenates their immune system. T. cordifolia extract has anti-inflammatory characteristics by suppressing proinflammatory cytokines like (TNF-α, IL-6, IL-17 and IL-1β,)/in LPS-stimulated Raw 264.7 macrophages, a neuroinflammatory model in albino rat, and an model arthritic (Sannegowda et al., 2015).

	· Guduchi Ghan Vati is being tested in clinical trials to manage and treat COVID-19/CoV-2 (NCT-04480398). T. cordifolia extract silver nanoparticles (AgNPs) at a dose of 0.250 mg/mL raised the survival of chikungunya virus-infected cells, indicating the plant's promising applications as an antiviral drug in the form of AgNPs, which can also give a suitable therapeutic for SARS-CoV-2(Sharma et al., 2019).


	16. Glycyrrhizin, 18-β-Glycyrrhetinic acid, Liquiritigenin and Glabridin 
 



	Glycyrrhiza glabra (GA), Fabaceae family.

	Anti-inflammatory, hepatoprotective, anti-carcinogenic, anti-lung injury and anti-viral properties.
. 	

	· Glycyrrhetinic acid (GA) and Glycyrrhizin (GL), inhibits (11β-HSD2, 11β-hydroxysteroid dehydrogenase) and stimulates MR in lungs tissues (Murck, 2020). 
· Glycyrrhetinic acid (GA), Liquiritigenin (L), and Glabridin (G), inhibit the enzyme activities of Mpro by forming a strong bond with the active site. However, GA had a higher binding affinity of (-8.0) Kcal/mol than the other two chemicals(Srivastava et al., 2020)..
· GA has anti-inflammatory properties due to its targeting of the toll-like receptor (TLR)-4, as well as the ability to block TMPRSS2 and so decrease viral uptake(Murck, 2020).
· GA treatment reduced sepsis-induced ALI in mice by lowering oxidative stress, pro-inflammatory reactions, and apoptosis in lung tissue by inhibiting the JNK, and MAPK NF-κB signalling pathways(Zhao et al., 2016).
· GL reduced the number of invading overall immune cells, expression of inflammatory cytokines (IL-1, IL-6, and TNFα), neutrophils, and macrophages in BALF and lung parenchyma, compared to the LPS group, by inhibiting the activity CXCR4/CXCR1 activity on neutrophils (Am Lee et al., 2019). [99].
· A recent study found that the glycoside molecule of G. glabra binds efficiently to the HMG box protein HMGB1, which is important for virus infection and replication (Bailly and Vergoten, 2020). 


	· Liquiritigenin and Glycyrrhizin  inhibits the severity of COVID-CoV-2 patients via working in two stages: it prevents virus entry by decreasing ACE-2 and TMPRSS2expression, and it also reduces pulmonary inflammation individually of ACE-2 [92] (van de Sand et al., 2020).
· Clinical trials gov. (NCT-044241349, NCT-043465887, NCT-03348670, NCT-04487964, NCT-04553705) found that glycyrrhizin had potent a synergistic effect with spironolactone hormone (SP) used to treat COVID-CoV-2 infections (Armanini et al., 2020). 
· GA could also be regarded the strongest G. glabra molecule for fighting SARS-CoV-2 (Sinha et al., 2020). As a result, numerous studies have revealed that, after consulting with an ayurvedic practitioner, G. glabra can be used as an immune booster that can help prevent and manage COVID-19 (Sun et al., 2020). 
· GL & GA could be used as phyto-therapeutic activities to reduce inflammation and lung damage caused by SARS-CoV-2 infection 
· GL used to patients with ALI reduced inflammation, discomfort, and lung damage by inhibiting the TLR2 signalling pathway (Kong et al., 2019). Furthermore, in an ischemia-reperfusion (I/R) lung damage model, GL (at 200 mg/kg) was found to reduce TLR2-mediated signalling in lung tissue as well as alveolar macrophages (Fei et al., 2017).

	17. Withaferin-A 
a withanolide, as 27-hydroxy steroid group.


	· Withania somnifera, Physalis peruviana Solanaceae family
	· Anti-Tumorigenic agent, anti-hepato-renal fibrosis(Khalaf-Allah et al., 2016) and anti-H pylori[207].

	· In silico revealed, withaferin-A had a high affinity with the Mpro (-11.2421 kcal/mol) and the RNA Dependent RNA Polymerases enzyme (-9.271 kcal/mol) enzymes (Pandit and Latha, 2020). In the instance of COVID-CoV, papain-like proteases (PLpro) have been found to induce oxidative stress by promoting ROS generation and TGF-1 signalling, which leads to lung fibrosis (Kashyap et al., 2020). 
· Withaferin A has the ability to decrease the formation of oxidative stress caused by viral infection (Mandlik and Namdeo, 2021). 
· Withaferin-A is modulating the NLRP-3 inflammasome and NF-kB activation in a dose-dependent manner, therapies inhibited the excitation of the nucleotide-binding domain leucin rich repeat (NLRP3) inflammasome, which also inhibited IL-1β secretion in LPS-triggered macrophages and also prevented Helicobacter pylori-triggered IL-1β generation from dendritic cells [207].
· Withaferin-A; LPS-induced lung injury was also reduced by limiting neutrophil infiltration into the lungs, which was followed by a decrease in inflammatory cytokine such as (IL-6& TNF-α). 

	· Withaferin-A has antiviral and immunomodulatory effects, and has been used to treat PBMCs from HIV patients. 
· Withaferin-A suppressed CD38 expression in HIV-positive CD8+ T cells. CD38 is a CD8+ T cell marker that can be utilized as a biomarker to detect HIV progression (Maurya et al., 2019).


	18. Withanoside-V, Withanoside-D, Withanoside-G, Withanoside-M, Withanolide-A and Somniferine 


	· Withania somnifera, Physalis peruviana, Solanaceae family.
· It also is called "Sattvic Kapha Rasayana," and it's a popular Ayurvedic medicine herb.

	Antiarthritic, hepatoprotective(El-Gengaihi et al., 2013) , antimicrobial, and anti-tumorigenic agent (Chen et al., 2011)
	· Withanolide-D and withanolide-G had stronger PLpro binding interaction, while withanolide-M had the best 3CLpro and spike protein binding affinity. 
· Withanolide Q was shown to affect a greater number of proteins than all of the other withanolides. 
· Withanolide inhibit secretion triggered by inflammation of (TNFα, & IL-1β), triggered (COX-II) & (iNOS).  
· Withanolide block NF-kB, P38, and MAPKs signalling pathways, the aqueous extract of W. somnifera reduced the inflammation condition by decreasing the generation of inflammatory cytokines such as IL-1β, IL-6, and TNFα (Gupta and Kaur, 2019).
· These studies have led to the conclusion that W. somnifera and its physiologically active bioactive constituents can reduce inflammation and oxidative stress linked with a set of inflammatory syndromes, such as viral diseases like COVID-19.

	·  By altering the electrostatic contacts between the COVID-CoV-2 S-protein receptor binding domain (RBD) and the ACE-2 receptor, W. somnifera can decrease the interconnections (Balkrishna et al., 2020). 
· Proteases have been discovered to be the most common target for stopping viral replication. The main protease is one of the best targets for coronavirus (Mpro). Mpro cleaves polyproteins needed for SARS-CoV-2 replication and transcription, hence inhibiting Mpro will stop the virus from multiplying. Shree et al., (Shree et al., 2020) found that two ashwagandha components, Withanoside V (10.321 kcal/mol) and Somniferine (9.621 kcal/mol), have a significant affinity for SARS-CoV-2 Mpro (mainly protease: a crucial for COVID-19).
·  Withanoside V is a powerful inhibitor of Mpro, which is implicated in SARS-CoV-2 replication (Tripathi et al., 2021). 
· SARS-CoV-2 infects human cells by detecting the Glucose-Regulated Protein 78 (GRP78) receptor throughout its substrates binding domain, in additional to the ACE-2 receptor (SBD). Withanolide A, surprisingly, has a greater binding affinity for GRP78 (-8.71 kcal/mol). 

	19. Andrographolide 
Andrographis is a labdane diterpenoid 


	Andrographis paniculata, Acanthaceae family

	Anti-allergic,  hepatoprotective activity, anti-platelet,  proantii-inflammatory, , antineoplastic, and anti-HIV (Jayakumar et al., 2013).

	· Andrographolie is a strong immunomodulator that has been shown to increase immunological response, control NK cell and cytokine production, and stimulate the formation of cytotoxic T-lymphocytes(Varma et al., 2011). 
· In LPS/IL-4 activated murine macrophages (RAW264.7 cells), andrographolide effectively reduced the levels of proinflammatory cytokine such as IL-1β, TNFα, IL-12, IL-6, & IL-18 in a dose-response curve (Wang et al., 2010). 
· Andrographolide inhibited the LPS induced NF-κB and MAPK pathways, inflammatory cytokines production is reduced. 
· Andrographolide suppresses IL-1β, TNFα, (PGE-2) prostaglandin E2, (NOX-2) NADPH oxidase-2, and (iNOS) inducible nitric oxide synthase in hypoxic brain areas after pMCAO activation (Lu et al., 2019). 
· Andrographolide lowered the amounts of phosphorylated of p65 and IkB, while in the MAPK pathway; it decreased the values of (p-JNK, p-ERK1/2, and p-p38) (Li et al., 2017). TNF-α/NF-κB and TLR4/NF-B signaling pathways were found to be inhibited by andrographolide derivatives, which inhibited of the NF-κB, p65 and IκB, then  lowering serum pro-inflammatory cytokines and chemokines (Nie et al., 2017). 
· Andrographolide reduced mouse cortical chemokine amount from the (CCL-2, CCL-5) and (CXCL-1, CXCL-2, CXCL-10) as subfamilies considerably in a study. In astrocytes, andrographolide inhibited LPS induced chemokines as (CCL-2, CCL-5, CXCL-1, CXCL-5, CX3CL-1) and TNFα (Wong et al., 2016). 
· Andrographolide's dual benefits as an immunosuppressive agent that reduces aberrant cytokines/chemokines productivity as well as a potential inhibitor of SARS CoV-2 by targeting the mainly protease make it a promising natural bioactive drug for COVID-19 therapy (Banerjee et al., 2020).
	· Andrographolide has showed promise in lowering brain atrophy and disability progression in those with non-progressive MS, as well as a favorable safety profile. With an anti-inflammatory and neuroprotective mechanism of action, more research is needed to validate andrographolide's efficacy and safety in broader populations, as well as to evaluate its use in combination with other highly active disease modifying treatments( NCT-05019326) (Ciampi et al., 2020). 
· Andrographolide is a strong inhibitor of primary protease SARS-CoV-2. 
· Andrographolide is a safe substance that does not interfere with the metabolism of other medicines. (Enmozhi et al., 2021).
· Clinical.Trials.gov:  NCT05019326, NCT04847518


	20. Colchicine
N-[(7S)-1,2,3,10-tetramethoxy-9-oxo-6,7-dihydro-5H-benzo[a]heptalen-7-yl]acetamide according alkaloids group.


	Colchicum autumnale, Colchicaceae family
	Anti-fibrotic activities, gouty arthritis, Familial Mediterranean Fever, osteoarthritis, pericarditis and atherosclerosis.  
	· Colchicine inhibited pyrin and NLRP3  inflammasome activation and is currently being studied for COVID-19 treatment (Deftereos et al., 2020, Nabavi et al., 2023). 
· A single-center cohort research indicated that patients taken colchicine had a greater rate of survival than those treated with standard therapy after twenty one days, with identical adverse effects in both groups, supporting the rationale for using colchicine to treat in COVID-19 (Scarsi et al., 2020, Nabavi et al., 2023). 
	· Low-dose colchicine provides anti-inflammatory benefits and a good safety profile, according to a randomised clinical trials enrolling 105 case in  COVID-19 sufferers (Deftereos et al., 2020). 
· It is also advised as a treatment option in patients who have allergies to other drugs or in the event of antiviral drug shortages/unavailability (such as in developing countries) (Piantoni et al., 2020) due to its high availability.
· All Clinical trial studied/ 36 numbers tell now: Clinical.Trials.gov: NCT05118737, NCT04392141, NCT04667780, NCT04375202.

	21. Artemi C: 
 (Micellar formulation)
Artemisinin (6 mg), Curcumin
(20 mg), Frankincense (15 mg), and 
Vitamin C (60 mg)
	-Mixed natural compounds 
	- Anti viral
	· In Phase II/  Diminish IL-6 and TNF-α levels (Hellou et al., 2022)
	· Clinical investigation into the effectiveness of ArtemiC oral spray in reducing symptoms in hospitalised COVID-19 patients. Treatment with ArtemiC was linked to clinical improvement, increased SpO2 levels, and a reduction in fever duration. 
· ArtemiC prevented deterioration, potentially by reducing the COVID-19 cytokine storm, and hold significant promise for COVID-19 patients, especially those with concomitant conditions.
· Clinical.Trials.gov: NCT04382040, NCT04802382.  
· ICTRP: CTRI202102031520

	22. Nigella sativa (NS)
(Black Cumin)
Black seed (500 mg) and (Cumin seed powder (1 gm), Main compounds Thymoquinone 35-40%


	Ranunculaceae
	Antihypertensive, liver tonics, diuretics, digestive, anti-diarrheal, appetite stimulant, analgesics, anti-bacterial and in skin disorders.
	· After CoV infection, NS extract treatments (Phase II) affected IL-8 secretion, TRP gene expression, and viral load, although the NS extract treatment caused the greatest difference in virus burden. 
· The best option for a potential therapeutic molecule in our possession is thus NS extracts (Koshak et al., 2021).
	· For patients who had a mild COVID-19 infection, NS supplementation was linked to a quicker recovery of symptoms than only standard therapy. Studies that are placebo-controlled and double-blinded are needed to further investigate these potential therapeutic advantages (Koshak et al., 2021).
· All Clinical.Trials.gov.  studied as 8 trial number up to now: NCT04553705, NCT04401202, NCT04347382.




	23. Previfenon®
Epigallocatechin-3-Gallate
(EGCG) (250 mg) , three times per day.


	Green tea, Theaceae family
	chemoprophylaxis as SARS-CoV-2.
	· Phase II/ Exhibits anti-viral chemoprophylaxis of COVID-19 (Chourasia et al., 2021)
· According to mechanistic investigations, EGCG prevented infection at the entrance stage by preventing the viral spikes' (RBD) from attaching to the host cells' angiotensin-converting enzyme 2 (ACE2) receptor (Liu et al., 2021)


	
· Epigallocatechin gallate (EGCG), a key component of green tea beverage (GTB), was very successful in preventing the spread of live SARS-CoV-2 and human coronavirus (HCoV OC43). 
·  GTB or EGCG effectively prevented infection of the pseudoviruses with spikes of the novel types (UK-B.1.1.7, SA-B.1.351, and CA-B.1.429). 
· EGCG was the most effective against the viruses of the four active green tea catechins at noncytotoxic dosages. When the viruses or the cells were pre-incubated with EGCG before the infection, the maximum inhibitory activity was seen (Liu et al., 2021).
· Clinical.Trials.gov:  NCT04446065

	24. Guduchi Ghan Vati
· An Ayuvedic classical preparation + aqueous extract of Tinospora cordifolia (Giloin, Giloinin and Gilosterol, Tinosporin along with Berberine)
· A rich source of terpenes, and alkaloids, diterpenoid lactones, glycosides, steroids, sesquiterpenoid, phenolics, aliphatic compounds and polysaccharides (Kumar et al., 2020).
	Mixed plants 
	anti-arthritic, antioxidant, , anti-leprotic, antimalarial,  anti-diabetic anti-allergic,, anti-pyretic, antispasmodic, anti-inflammatory, anti-stresshepato-protective, immuno-modulatory and anti-neoplastic activities(Kumar et al., 2020).
	· Immunomodulatory potential.
· Guduchi was attributed to its capacity to reduce SARS-CoV-2 replication (Thakar et al., 2022).
· The major protease present in coronaviruses, 3C-like protease (3CLpro), is directly inhibited by T. cordifolia when it comes to combating SARS-CoV-2. In the xenotrans plant model of humanised zebrafish, Guduchi also restored the illness phenotype caused by the SARS-CoV-2 viral spike-protein (Thakar et al., 2022).

	-A promising role of Guduchi Ghan Vati in terms of virologic cure with no side effects.
Guduchi as potent therapeutic agents for treating ailments like Jwara (fever), Vishama Jwara, Swasa, Kasa, and Sotha, among others. Guduchi Ghana Vati, a tablet made from a concentrated aqueous extract of the Guduchi stem, is the most popular form of this herb (Kumar et al., 2020).
· Clinical.Trials.gov:  NCT04480398, NCT04542876.

	25. Gargles (Mouthwash) Neem
· ArtemiC, Citrox (a bioflavonoid), cetylpyridinium chloride, chlorhexidine, chlorine dioxide, essential oils, hydrogen peroxide, hypertonic saline, Kerecis spray (omega 3 viruxide - containing neem oil and St John's wort), and neem extract (Khan et al., 2020).
.
	 Mixed plants
	· Antiviral gargles could be used by dentist and their auxiliaries as prophylaxis. Anti-viral (Khan et al., 2020).


	· Gargling diminished the COVID-19 colonies that were present in the mouth, and it is likely that this reduced the viral infection (Khan et al., 2020).

	· Through surface debridement, the viral can be reduced, which may help the immune system respond effectively and improve the patients' general symptoms (Khan et al., 2020).
All Clinical trial studied/ 43 numbers tell now: Clinical.Trials.gov:    NCT04341688, NCT04352959,  NCT04894409

	26. Omega 3 Viruxide
Neem oil (hexadecanoic acid (52.2-72.3%))(Kurose and Yatagai, 2005)& Wort oi sesquiterpene hydrocarbons (77.1%)(Sajjadi et al., 2015) 
	Mixed natural oils: Azadirachta indica (Meliaceae), and Hypericum (Hypericaceae)
	Antidepressive, Wound Spray

	-No finish yet 
-Reduce symptoms associated with COVID- 19 infection

	Clinical.Trials.gov
NCT04357990

	27. Traditional Chinese medicine (TCM)
Contains (Alkaloids, Polyphenols, and Terpenoids(Meng et al., 2009).
TCM used in China for more than 2,000 years, and for the past 200 years it used in natural therapy.
[image: https://thisquarterly.sg/wp-content/uploads/2020/11/traditional-chinese-medicine-an-introduction-1024x496.jpg]
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	Mixed plant groups
	 antioxidants, antimicrobials , and opiate addiction treatment (Al-Kuraishy et al., 2022)
	-Phase III/ To evaluate the safety and efficacy of TCM
as an adjuvant for the patients with SARS-CoV-2/IgG
COVID-19

	-TCM is useful when treating COVID-19 in reducing the period of positive viral nucleic acid, delaying the onset of symptoms and the improvement to severe disease, and preventing multi-organ injury; and relieving the typical symptoms of fever, cough, fatigue, dry throat, sore throat, sputum production, shortness of breath, myalgia, and diarrhoea.
- Enhancing lung characteristics, such as oxygenation index, CT imaging, lung damage, and absorption of inflammatory substances;
-  Controlling on the D-dimer level, which measures thrombosis, as well as inflammatory and immune response measurements such as the WBC, lymphocyte, CD4+ T and CD8+ T counts, as well as the levels of CRP, IL-6, TNF-, and ESR.
- All Clinical trial studied/19 number tell now; Clinical.Trials.gov: NCT04323332, NCT04668222, NCT04492501 

	28. Ayurveda
Contains (Ginger/Turmeric/Honey/Lemon)
7th August 2020, The AYUSH Ministries of the Indian Government have proposed a number of immunity-boosting techniques based on Ayurveda (the oldest healing science, dating back 5000 years).
	Mixed natural plants
	anti-inflammatory and anti-dyspneic characteristics that reverse inflammation and lessen fibrosis.
	· Ayurveda self-management for flu like symptoms during the COVID-19 outbreak

	· Ayurveda is very helpful for controlling the downward deposition of fibrin. Influenza is inhibited by Ayurveda and controlling the innate immune response, a virus can replicate and cause lung immunopathology.
· All trial Clinical studied/ 9 number tell now; Clinical.Trials.gov: NCT04345549

	29. Cannabidiol
cannabinoids groups
Sublingual oil drops: 3 times a day.


	Cannabis plants, Also cannabinoids can be in rhododendron, licorice, liverwort, and Echinacea.
	Anticancer, chemotherapy-induced nausea and  anti-vomiting, anti epilepsy, anti insomnia, and anti anxiety symptoms(National Academies of Sciences and Medicine, 2017).
	· Phase 1/ Phase 2/ Phase 3/ reduces the level of stress,   modify inflammatory parameters, such as cytokines, measured from the serum of professionals in the care of patients with COVID-19.
	· Cannabidiol reduced coronavirus replication and virus induced cytokine release.
· Cannabidiol inhibited Remdesivir hydrolysis 
· The potential Drug-drug interactions between Cannabidiol and the COVID-19 therapeutic agent Remdesivir should be appreciated by clinicians using the antiviral.
· FDA approved clinical trial to treat lung inflammation induced by COVID-19 
· All Clinical trial studied/8 number tell now as: NCT04686539, NCT04731116.


	30. Curcumin with Sinacurcumin®
1- 500 mg curcumin plus 5 mg piperine twice a daily for 2 weeks
2- Sinacurcumin® soft gel: 40 mg; 4 soft gels daily for 2 week
	Mixed natural compounds
	
	· Curcumin can decrease excretion of wide range of cytokines which have critical role in many severe and chronic disease (IL-1, 2, 6, 8, 10, 11, 12, & 17, TNFα, interferon-γ, MCP1, MIP1α, nuclear factor kappa-light-chain enhancer of activated B-cells
	· Curcumin affected the pain and quality of life considerably curcumin had a similar performance to sodium diclofenac patients.  a combination of curcumin and sodium diclofenac significantly improves the intensity of pain in patients  
· All clinical trial gov as: (10 studies) NCT03715140 
· And IRCT as (3 studies): IRCT20121216011763N46, IRCT20121216011763N52 IRCT20200408046990N1.

	31.  Combination Product
Hydroxychloroquine/Azithromycine
Combination Product: (4 Plants/Azythromycin) Quinquina-Stevia/Azythromycin/ Cinchona

	Mixed plants
Cinchona officinalis, Rubiaceae family, Stevia Rebaudiana
	Antifever, anti-malaria and anti-influenza(Seigneuric et al., 2008), nti-hyperglycemia,anti-oxidative, hypotensive, nephro-protective, hepato protective, antibacterial and antifungal(Ahmad et al., 2020)
	· Phase II/ Its immunomodulatory properties may help to limit the unchecked immunological response to SARS-CoV-2.
· Less inflammatory cytokine is produced, which minimises tissue and endothelium damage and stops the start and development of autoimmune inflammation (Ortega-Peña and González-Cuevas, 2021). 
	Clinical.Trials.gov.
NCT04501965

	32. Plant Stanol Esters
4g of plant
	Mixed natural compounds
	
	· These compounds also beneficially influence the immune system, e.g. increasing vaccine-specific antibody titers.
· Plant stanols may reduce the chance that the virus may infect enterocytes by substituting the cholesterol that enterocytes' cell membranes are likely to contain(Plat et al., 2022).
	· This impact could have an impact on T cell behaviour.
· The impacts of plant stanol ester consumption enhanced regulatory T cell activity, which improved the Th1 response and decreased the Th2 response in asthma patients.
· The higher BMIs may benefit more from plant stanol consumption in the weeks before and after receiving the COVID-19 vaccine. In order to assess the effects of a daily consumption of 4 g plant stanols as their fatty acid esters in people with overweight, we recently began another double blind placebo-controlled intervention trial(Plat et al., 2022).
· Clinical.Trials.gov: NCT04844346
· 

	33. Essential oil blend
Participants receive an active essential oil blend to inhale for 15 minutes. The blend contains plant based oils sourced from flowers and citrus plants.
	Mixed citrus  plants
	Antimicrobial and against some food  pathogenic microbes (Rhimi et al., 2022, Mohammed et al., 2022)
	· Essential oils and their components were found to be mainly through inhibition of viral replication (El-gengaihi et al., 2020).
· One of the main targets to reduce infection is ACE2, a receptor in host cells that facilitates virus cell entrance(Senthil Kumar et al., 2020).
· It provided the initial proof that citronellol, geraniol, limonene, linalool, and neryl acetate, the main components of geranium and lemon essential oils, may inhibit ACE2 expression in epithelial cells, inhibiting virus entry into host cells and ultimately preventing viral infection.
· Uncovering the underlying molecular processes of this inhibitory impact requires further research.
	· The Effect of Aromatherapy on COVID-19-induced Anxiety
Clinical.Trials.gov: NCT04495842, NCT05114655
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