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study design Preclinical in vitro study 

treatment Curcumin (1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione), the main natural polyphenol 
found in the rhizome of Curcuma longa (turmeric).

Main results and author’s conclusion 
In vitro and in vivo studies have widely demonstrated that curcumin elicits pleiotropic effects. In cancer cells, curcumin 
administration triggers cell cycle arrest and induces autophagy and apoptosis. Moreover, the polyphenol structure of cur-
cumin allows the formation of complexes with various metals, especially iron, that may cause tissue damage and promotes 
tumorigenesis when aberrantly accumulated. Through metal affinity assays, the Authors demonstrate rapid and efficient 
ability of curcumin to bind iron. The administration of curcumin to human hepatoma cells does not change intracellular 
iron uptake, rather it allows intracellular metal chelation. Curcumin complexation with iron completely abrogates cur-
cumin ability to induce autophagy and cell death. Indeed, while curcumin affects the endoplasmic reticulum and calcium 
release, which eventually induces mitochondrial permeability and activation of caspases, curcumin-iron complexation 
abolishes curcumin-induced cell death. Additionally, soft agar assays in liver epithelial cells demonstrate that iron chela-
tion by curcumin reduces iron cellular toxicity and oncogenic activity. 
Altogether, these results suggest that curcumin is a powerful iron chelator that can be effective in preventing liver dam-
age induced by intracellular iron overload.

Commentary
A fine control of intracellular and systemic iron metabolism is necessary for many biological processes. Iron-induced 
Fenton reactions generate highly reactive hydroxyl free radicals that can cause oxidative damages to biomolecules. The 
excess of iron is associated with various diseases including liver diseases, neurological disorders and cancer. 
In clinical practice, iron chelation therapy protects patients from the complication of iron overload and iron-chelating 
agents have shown promising results in anti-cancer therapy. From this perspective, the identification of new molecules 
active against iron overload could be of interest in the oncologic field. Previously the same Authors well described 
the tumor-suppressive activity of curcumin, which induces hormetic response (dose-response effects) mediated by 
dose-dependent accumulation into different cellular compartments and autophagy-cell death crosstalk. Here, Rainey 
et al. further characterized the anti-tumor ability of curcumin, which works as a powerful iron chelator and impairs 
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study design Preclinical in vivo study

treatment Galangin, a flavonoid occurring in ginger, honey and propolis.

Main results and author’s conclusion 
The Authors present a study about the treatment of hypertensive rats (HR) with galangin, a natural flavonoid occurring 
in ginger, honey and propolis. Specifically, rats were treated with L-NAME (0.5 mg/mL in drinking water) for 5 weeks 
to induce hypertension. In the last two weeks, HR were divided into four groups (n=6/group) to receive the following 
treatments: vehicle, galangin (30 or 60 mg/kg), amlodipine (10 mg/kg). Other two groups were added as controls (non-
HR and non-HR treated with galangin 60 mg/kg). Galangin significantly reduced blood pressure (p<0.01) and improved 
the impairment of endothelium-dependent vasodilation in HR (p<0.05). Galangin reduced tyrosine hydroxylase, plasma 
norepinephrine concentration, systemic and vascular oxidative damage, and increased plasma nitric oxide (NO) levels in 
the hypertensive groups (p<0.05). Galangin also reduced aortic remodeling, aortic wall hypertrophy and fibrosis present 
in HR (p<0.05). Moreover, galangin showed anti-inflammatory effects by inhibiting the upregulation of tumor necrosis 
factor receptor 1 (TNF-R1), phospho-nuclear factor kappa B (p-NF-κB) and vascular cell adhesion protein 1 (VCAM-1) in 
aortic tissue and reducing levels of tumor necrosis factor alpha (TNF-α) in HR plasma (p<0.05). In conclusion, galangin 
exhibited significant protective effects against several markers of endothelial dysfunction associated with hypertension.

Commentary
Despite the availability of several classes of anti-hypertensive drugs, hypertension often remains uncontrolled. Hyperten-
sion is frequently associated to a pathological condition, the endothelial dysfunction, which represents an unmet medical 
need. Indeed, the endothelial tissue has a fundamental role in the control of vascular tone and platelet aggregation, 
mainly by its ability to synthesize NO. The endothelial dysfunction could be caused by chronic/degenerative processes 
such as ageing of tissues, high-fat diet, diabetes and hypercholesterolemia, but also by acute bacterial or viral infections 
(e.g. COVID-19) which induce a cytokine storm responsible for the attack and the injury of the endothelium. In this 
scenario, it is fundamental the availability of therapeutic/nutraceutical approaches able to preserve the endothelial tis-
sue integrity and functionality against the oxi-inflamm-ageing phenomenon, with galangin representing a valid option. 
Galangin and other flavonoid or polyphenolic compounds have a solid pre-clinical rationale demonstrating the ability to 
preserve endothelial function through anti-oxidant and anti-inflammatory effects. It is time to translate these preclinical 
results in clinical trials  to give an answer to the unmet medical need represented by the endothelial dysfunction.  

tumor-promoting activity of iron in liver cells. Further investigations will be necessary to better define the right dos-
age that allows iron-chelation and cell death in tumor cells, in order to avoid pro-tumorigenic activity of curcumin via 
autophagy. Overall, these findings open a new scenario with the use of curcumin as potential iron metabolism-targeted 
therapeutic for cancer.
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study design Preclinical in vitro study

treatment The essential oil (EO) of Chiliadenus antiatlanticus (Emb. & Maire) Gómiz composed mainly by camphor 
(35.7%), intermedeol (19.9%), α-pinene (15.5%), borneol (4.9%) and camphene (4.2).

Main results and author’s conclusion 
GC-MS analysis of the EO of Chiliadenus antiatlanticus detected twenty-seven metabolites representing more than 96.4% 
of the total composition. Camphor (35.7%) and derivatives, borneol (4.9%) and camphene (4.2%) together with inter-
medeol (19.9%), α-pinene (15.5%) and (E)-pinocarveol (4.1%) were the major constituents. An antibacterial activity was 
noticed against 24 strains (all Gram-positive) out of 71 at MIC values =100 μg/mL. The Staphylococcus genus was the most 
sensitive to the action of the EO, with twelve strains (eight of S. aureus, two of S. saprophyticus and one of S. haemolyt-
icus and S. epidermiditis) showing antimicrobial activity. The EO, at 100 μg/mL, also showed significant toxicity towards 
liver HepG2 (55.8% of cell viability) and melanoma B16 4A5 (41.6% of cell viability) tumor cell lines. The cytotoxicity of 
the EO may be related to the high percentage of intermedeol and camphor derivatives.

Commentary
In this study the chemical composition as well as the in vitro antibacterial and cytotoxic activities of the EO of Chiliadenus 
antiatlanticus, endemic plant from Morocco, were investigated. The results of this study showed that the essential oil of 
Chiliadenus antiatlanticus displayed strong activities against Gram-positive bacteria. However, except for Brevundimonas 
diminuta, the Gram-negative bacteria tested in this study were not sensitive to the EO (100 μg/mL). Also, the EO had 
selective cytotoxicity towards cancer cell lines. In this context, further experiments are needed to demonstrate which 
compounds of the EO are responsible for the antibacterial and cytotoxic activities as well as the existence of a possible 
synergy with anticancer or antibiotic drugs.
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study design Preclinical in vitro study

treatment Pelargonium sidoides DC. root extract EPs® 7630

Main results and author’s conclusion 
The Authors of this paper describe the preclinical anti-SARS-CoV-2 efficacy of EPs® 7630, a proprietary polyphenol-rich 
root extract from the South-African plant Pelargonium sidoides DC., already marketed in Italy (Kaloba®) as a traditional 
medicinal product of herbal origin, indicated for the symptomatic treatment of common cold. In direct comparison to 
SARS-CoV and MERS-CoV, SARS-CoV-2 growth in the human lung cell line Calu-3 was most efficaciously inhibited at a 
non-toxic concentration, with an IC50 of 1.61 μg/ml. Specifically, the cellular entry step was significantly reduced by 
the extract. EPs 7630 fractions containing either prodelphinidins with a low oligomerization degree or small molecule 
constituents were the most active in inhibiting SARS-CoV-2 entry. These fractions, as well as the whole extract, also led 
to differential immune gene regulation such as downregulation of multiple pro-inflammatory genes (CCL5, IL6, IL1β), 
which was accompanied by upregulation of anti-inflammatory TNFAIP3. Likewise, pro-inflammatory cytokines IL-1β and 
IL-6 were elevated, whereas multiple other COVID-19-associated cytokines (IL-8, IL-13, TNF-α), chemokines (CXCL9, 
CXCL10), and growth factors (PDGF, VEGF-A, CD40L) were significantly reduced in EPs 7630-treated and SARS-CoV2- coin-
fected Calu-3 cells. Based on the observed SARS-CoV-2 entry inhibition and differential immunomodulatory effects, the 
Authors encourage further in vivo studies.

Commentary
In the search of SARS-CoV-2 therapies, herbal medicinal products with known anti-viral or immunomodulatory activity 
and established clinical safety and efficacy in respiratory tract infections, have been suggested as potential candidates 
for drug-repurposing approaches. Concerning Pelargonium sidoides extract EPs® 7630, multiple double-blind, randomized, 
placebo-controlled clinical trials have reported efficacy and safety in patients with acute bronchitis, sinusitis, common 
cold, and acute non-group A beta-hemolytic streptococcal tonsillopharyngitis. In addition, numerous in vitro studies 
showed broad anti-viral and immunomodulatory activities of the extract. 
In the present study by Papies et al., EPs® 7630 inhibited viral entry and propagation after infection of human respiratory 
epithelial cells with different coronaviruses with especially potent activity against SARS-CoV-2. Fractionation studies 
suggest that different constituents are involved in anti-viral and immunomodulatory effects. It goes without saying that 
these in vitro studies are so far just a first step and subsequent preclinical in vivo and eventually clinical studies are 
required to fully assess the therapeutic potential of EPs® 7630 in SARS-CoV-2 infection.
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