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Clinically, COVID-19 disease is variable, ranging from asymptomatic infection to multi-organ
failure and death. At the onset of the pandemic in early 2020, approx. 80% of people infected
with SARS CoV-2, did not develop symptoms; approx. 13% developed severe disease needing
respiratory support and approx. 7% requiring intensive care, with clinical presentation includ-
ing acute respiratory disease syndrome, sepsis, and multi-organ failure. Infection and illness
were largely restricted to the adult population, with notable disease heterogeneity (Zhang et
al 2020). The current disease etiology and epidemiology are markedly altered, largely driven
by novel viral mutations.

The WHO recommended treatment for COVID19 disease

Efficacy in early clinical trials with Tocilizumab (Actemra), a monoclonal antibody-based
therapy acting on the TNFα mediated response by targeting IL-6, has been demonstrated
in COVID-19 patients in Italy and in China (National Health Commission). Reduced pro-
inflammatory cytokines and chemokines were associated with a favorable prognosis [The-
varajan et al 2020]. Anti-inflammatory medication to block the cytokine response produces a
significant reduction of morbidity & mortality.

Successful treatment with Methylprednisolone (40 mg twice daily, intravenously) was
demonstrated in two subjects with severe COVID-19 disease in March 2020 (Dai et al 2020).
Subsequently, low-dose dexamethasone treatment was given to 2104 randomized patients
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at 6 mg once per day patient, in 175+ NHS hospitals in the UK. “Dexamethasone reduced
deaths by one-third in ventilated patients (rate ratio 0.65 [95% confidence interval 0.48 to
0.88]; p=0.0003) and by one fifth in other patients receiving oxygen only (0.80 [0.67 to 0.96];
p=0.0021)” (Horby et al 2020). Dexamethasone reduces the risk of death among patients with
severe respiratory complications (Horby et al 2020, Aguas et al 2021).

Following its global utility in severe COVID-19 disease treatment, a strong recommenda-
tion for systemic (i.e. intravenous or oral) corticosteroid therapy (e.g. 6 mg of dexamethasone
orally or intravenously daily or 50 mg of hydrocortisone intravenously every 8 hours) for 7
to 10 days in patients with severe and critical COVID-19 is recommended (Corticosteroids
for COVID-19, WHO Living Guidance September 2020; COVID-19 Clinical Management,
WHO Living Guidance January 2021). Blocking the cytokine storm is globally accepted as
a therapeutic strategy for severe COVID-19. There is no recommended prophylactic strategy
for early COVID-19 disease, towards preventing disease progression.

Potential for early intervention using traditional anti-viral and anti-
inflammatory treatments

The WHO International Expert Meeting on traditional medicines on the SARS outbreak, 2003,
positioned traditional herbal treatments as effective alternative strategies for improving patient
outcomes [Feldmann et al 2020]. Multiple COVID-19 treatment clinical trials testing tradi-
tional medicines are underway - http://www.chictr.org.cn/abouten.aspx.

Curcumin (diferuloylmethane),a bioactive phytochemical in turmeric

Turmeric (Curcuma longa) is used extensively in traditional medicines, including the treat-
ment of inflammatory diseases (Dahanayake 2019, Bhaishajya Chikitsa). Many studies have
reported the inhibition of inflammatory pathways in several physiological systems by Cur-
cumin (Figure 1), a secondary metabolite in turmeric. The primary bioactive molecule in
turmeric, Curcumin has clear scientific experimental data, demonstrating its ability to modu-
late multiple signaling pathways [Hatcher 2008, Prasad et al 2011, Niranjan et al 2008].

Antioxidant: Cells contain a spectrum of antioxidant enzymes and small antioxidant
molecules as antioxidant defenses which act to decrease cellular oxidative damage. Curcumin
scavenges reactive free radicals which cause peroxidation of cell membranes. Whilst most
antioxidants contain a functional phenolic or di-ketone group, Curcumin contains multiple
functional antioxidant groups, including a β di-keto group, and phenyl rings with varying hy-
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droxyl and methoxy substituents (Jovanovic et al 1999, Wright 2002). Furthermore, some
breakdown products of Curcumin are antioxidants, e.g. ferulic acid and vanillin. Besides di-
rect benefits of antioxidants in disease pathogenesis during infection, reduced cell death and
the resultant reduction of immune activation impacts disease progression.

Anti-inflammatory: The anti-inflammatory activity of Curcumin is proposed to equal the
non-steroidal and steroidal drugs including indomethacin, phenylbutazone and dexametha-
sone, the latter drugs with side effects restricting their use. The anti-inflammatory properties
of Curcumin are mediated via inhibition of cyclooxygenase-2 (COX-2) and suppression of
prostaglandins (PGs) synthesis, lipoxygenase (LOX), inducible nitric oxide synthase (iNOS)
induction, and the inhibition of cytokine production e.g. interferon-γ and tumor necrosis fac-
tor (TNF), and transcription factors NF-κB, and AP-1 (Brouet et al 1995, Chan et al 1998,
Menon and Sudheer 2016, Venugopal et al 2007). Modulation by Curcumin of the TNF-α
mediated inflammatory response was clearly demonstrated in both experimental models and
in humans, via inhibition of NF-kβ activation and through modulation of the NF-kβ signal
transduction cascade [Singh 1995, Avasarala et al 2013, Menon and Sudheer 2016].

The exposure of most cells to stimuli such as bacterial of viral proteins cause the rapid
phosphorylation of Ikβ and its dissociation from NF- kβ allowing translocation of the acti-
vated free dimer to the nucleus, where it induces transcription of a variety of genes encoding
cytokines, cell adhesion molecules, growth factors, and others. Curcumin inhibits the activa-
tion of NF- kβ via blocking IKB kinase. Curcumin also inhibits inflammation by suppression
of TNF-mediated activation of NF-kβ (Shishodia et al 2005, Avasarala et al 2013).

Curcumin is a potent inhibitor of the cytokine-mediated immune response. In metabolic
syndrome patients, a significant reduction in serum TNF-α, IL-6, TGF-β, MCP-1, and CRP
was shown on treatment (500mg curcumin + 5mg piperine), compared to placebo (Ganjali et
al 2014). Its mechanism of immune modulation is robustly demonstrated in the scientific liter-
ature: “Activation of Transcription Factor NF-kβ is suppressed by Curcumin”, in The Journal
of Biological Chemistry (IF 4.1), a 800+ citation, publication [Singh and Aggarwal 1995].
The use of Curcumin in immune modulation is argued in “Curcumin: an orally bioavailable
blocker of TNF and other pro-inflammatory biomarkers” published in the British Journal of
Pharmacology (IF 6.5) [Aggarwal et al 2013].

Curcumin blocks the cytokine-mediated immune response in the
lungs

The efficacy of Curcumin in controlling lung inflammation was reviewed in “Curcumin use
in pulmonary diseases” in 2017, with over 85 citations [Lellia et al 2017]. Peter Sordilo
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in “Curcumin Suppression of Cytokine Release and Cytokine Storm. A Potential Therapy
for Patients with Ebola and Other Severe Viral Infections” in 2015, reviewed Curcumin as
a therapeutic for the cytokine storm [Sordillo et al 2015]. Dr. Sordilo discussed the use of
Curcumin-based therapies for the treatment of COVID-19 in an ongoing Phase 2 clinical trial
(Peter Sordilo, pers. com.).

Antimicrobial: Turmeric has wide anti-microbial properties including anti-bacterial, anti-
fungal, anti-protozoan, and anti-viral activity [Zorofchian et al 2014]. C. longa rhizome ex-
tract has antifungal activity with greater efficacy than conventional antifungal medications
such as fluconazole [Martins et al 2009]. Turmeric at low doses (0.8 and 1.0g/L) has inhibitory
activity against a range of fungal species [Zorofchian et al 2014], whilst clinical studies have
shown safety and tolerance of high doses of turmeric (12 g/day). Potent antibacterial activity
via multiple mechanisms of action has been demonstrated against a variety of pathogenic and
non-pathogenic bacteria including Staph. aureus, S. epidermis, E. coli, and P. aeruginosa.
[Zorofchian et al 2014]. Tumeric and its derivative Curcumin has a wide range of activity
against viruses, as previously discussed [Zorofchian et al 2014]. Its multiple antiviral actions
include the inhibition of viral gene expression through competitive inhibition of nucleotide
synthetic enzymes, the inhibition of viral proteases, and through reducing the infectivity of
viral particles within the respiratory system [Zorofchian et al 2014, Mathew et al 2018]. Fur-
ther, the prophylactic action of turmeric against Zika and chikungunya viruses have been
demonstrated to be mediated through inhibition of viral binding to host cells [Mathew et al
2018, Mounce et al 2017, Chen et al 2010]. Molecular docking studies in-silico on SAR CoV-
2 showed significant binding and neutralization by Curcumin of the active site of SARS CoV-2
main protease, which demonstrated the ability of Curcumin to neutralize the virus (Rajagopal
et al 2020).

Multipotency

Multi-targeted interventions are strongly recommended as therapies for COVID-19, especially
treatment combinations using anti-virals and immune-suppressants [ Gaborit et al 2020]. The
efficacy of turmeric as an anti-inflammatory and as an anti-viral medicine is of especial appli-
cation in its proposed treatment for COVID-19. As pleaded by the authors in “Lancet; Corre-
spondence”, in April 2020, to capitalize on potential synergies or additive effects using “multi-
targeted interventions for severe COVID-19” [Gaborit et al 2020], we will trial a combination
of anti-viral and immuno-modulatory traditional medicine treatments as COVID-19 therapy.
We will use a traditional medicine treatment comprised of a combination of medicinal (anti-
viral and anti-inflammatory) phytochemicals, showing synergistic and additive therapeutic
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effects, towards improving disease prognosis, typifying the traditional medical approach.

The traditional medicine- Turmeric

The recent scientific evidence on the efficacy of Curcumin/Turmeric as an antioxidant, its
regulation of inflammation, its antimicrobial actions, supports many centuries of documented
clinical use of turmeric in traditional medicinal preparations [Hatcher et al 2008, Prasad et al
2011]. Turmeric has a long history in traditional medicine, together with a spectrum of uses in
cultural practices, including its use as an ingredient (spice) in foods, ranging from the middle-
east, south Asia to far-east Asia [Hatcher 2008, Prasad et al 2011, Niranjan et al 2008]. Most
turmeric-based traditional treatments are inexpensive and readily accessed [Hewlings 2017].

Turmeric/Curcumin use is recommended in the treatment of COVID19

Together with community use, several clinical trials in India are testing turmeric as a treat-
ment for COVID-19 disease. A formulation containing curcumin, Vitamin C, and Zinc in
a randomized comparative clinical study, monitoring clinical indicators and inflammatory
markers including, Interleukin-6, D-dimer, Ferritin and C Reactive Protein, in COVID-19
positive patients, showed curcumin Tablets were well tolerated without any side effects in any
of the patients, with a significant improvement in disease prognosis (Dound et al 2021). A
turmeric-based herbal formulation with p. longum, p. nigrum and other herbal medicines is
been trialed in 130 patients with COVID 19, from the health care sector (Marda and Chaud-
hari 2020). Similarly in Iran, Mahsa et al are conducting a double-blinded, placebo-controlled
clinical trial on the effects of curcumin-piperine co-supplementation on clinical signs, dura-
tion, severity, and inflammatory factors in COVID-19 patients (Mahsa et al 2020).

In early 2020 a critically ill patient was given oral turmeric and black seed oil for four
days (but not given Remdesivir, Tocilizumab or Dexamethasone) and showed resolution of
airspace disease throughout the lungs (Ali 2020), with full recovery. With Turmeric used
in traditional medicine as an immune modulator and an anti-microbial, the development of
a turmeric-based therapy for COVID-19 is rationalized [Hatcher et al 2008, Avasarala et al
2013].
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Conclusion

Therefore, we strongly hypothesize that the herbal antivirals Curcumin/Turmeric will reduce
the viral load and modulate the cytokine-mediated inflammatory pathway involving IL-6,
TNFα / NF-kβ, thereby suppressing the “cytokine storm”, significantly reducing morbidity
and mortality, in COVID 19. Further, we recommend well design clinical trials to support
this concept.

Figure 1. Curcumin (diferuloylmethane low molecular-weight polyphenol [C21H20O6],
chemically characterized in 1910, it is orally bioavailable and non-adverse to humans)
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