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Abstract: Background: Recent studies have shown that a special extract from Cistus x incanus L. Pandalis (Cystus Pandalis
®
 

extract) has proven to be effective against SARS-CoV-2 in vitro and it is likely that the extract shows to be effective against other 

new variants of SARS-CoV-2 like the “Indian” Delta-Variety as well. Methods: In order to verify our claim, we examined how 

the extract Cystus Pandalis
®
 inhibits the cytopathic action (CPE) of the Coronavirus in a cell model with human intestinal cells 

(Caco-2). We incubated viruses with the extract and mixed them with the cell cultures. Result: Cystus Pandalis
®
 extract has 

almost completely inhibited virus growth at concentrations greater than 100 µg/ml. The calculated IC50 (mean inhibitory 

concentration) for the "Indian" Delta variant was 101 µg/ml. Conclusion: Cistus x incanus L. Pandalis extract (Cystus Pandalis
®

 

extract) is capable of preventing cell cultures from being infected by SARS-CoV-2 in-vitro. Because of its high in-vitro potency 

against the new variants of SARS-CoV-2, it is more than ever reasonable to use Cystus Pandalis
®
 prophylactically in order to 

decrease the virus load. The development of resistance to the extract is not likely. People tolerate the extract very well. No 

significant side effects have been detected. Phytopharmaceuticals extraxted from Cistus x incanus L. Pandalis are able to combat 

viral infections and can help contain future pandamics by being handed in advance profilactically. 
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1. Introduction 

In times of a global pandemic, we become aware that we are 

inadequately prepared against new emerging pathogens. By 

the time an effective antidote is finished being fully developed 

and ready for shipment, it takes months or normally years after 

a new virus had been found for the first time. During that 

period, the newly developed pathogen could cause a 

considerable amount of human casualties and reek economic 

havoc depending on the pathogen’s characteristics. 

After nearly 1 1/2 years after the breakout of the COVID-19 

pandemic, the situation hasn‘t changed profoundly. Just 

months after the first cases emerged, vaccines had started 

being developed and eventually rolled out to the public. 

Ineffective vaccines inadequate of preventing infection and 

transmission could cause selection pressure on the virus, 

resulting in the development of new variants, provided the 

virus is prone and tolerant towards fast mutations [1]. Due to 

the high error ratio of RNA-polymerases, RNA-viruses tend 

toward mutations [2]. From today‘s point of view, the newly 

admitted vaccines are likely to decrease in effectiveness over 

time and will require adjustment, causing the public to be 

re-vaccinated on a regular basis [3]. 

Previous studies have pointed out that vaccines that do not 

prevent transmission can create conditions in favor of the 

emergence of particularly virulent strains of pathogens 

causing even more severe disease in unvaccinated hosts [4]. 

The current developments - especially the appearance of the 

Delta variant - fit well into this picture. 

In light of the current developments as well as in 

preparation for upcoming pandemics, it should not be the sole 

aim of global efforts to develop vaccines but also to seek for a 

prophylactic agent capable of protecting against newly formed 

pathogens without causing an increase in resistance. Natural 

products offer a wealth of effective compounds that interact 

with many surface structures of viruses so resistance is not 

expected to develop even in the long term. 

1.1. Cistus x Incanus L. Pandalis 

The hoary rockrose Cistus x incanus L. belongs to the genus 
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of rockroses, which are widespread along the Mediterranean 

coast of Europe. Cistus grows as multiform shrub 

communities in Macchia. Due to adaptive radiation, it 

develops numerous variants [5]. Cistus x incanus L. Pandalis 

is particularly well studied. 

Cystus Pandalis
®
 extract is an herbal product based on the 

cistus variety Cistus × incanus L. Pandalis, which grows only 

in a specific area of northern Greece. Cistus × incanus L. has 

anti-inflammatory, anti-ulcerogenic, antimicrobial and 

wound-healing properties. It has been used in traditional folk 

medicine since the 4th century BC due to these specific 

properties [6]. Its dense content of high polymeric 

polyphenols, while monomeric polyphenols account for less 

than 2%, as well as the specific polyphenol characterize Cistus 

× incanus L. Pandalis [7]. 

1.2. Mechanism of Action of Cistus x Incanus L. Pandalis 

A large number of polyphenols have been studied with 

respect to their properties and antiviral activity. While the cells 

remain unaffected and cellular receptors are not addressed, 

Cystus Pandalis
®
 extract and it‘s polyphenols are directed 

solely against the viruses, studies have shown. All these 

results point out that Cystus Pandalis
®
 extract blocks the 

attachment of virus particles to cells, thus preventing virus 

entry into host cells in the first place [7]. 

2. Material & Methods 

To investigate the antiviral activity of a plant extract against 

SARS-CoV-2, we used a cell culture-based infection model. 

These studies were conducted at Goethe University (Frankfurt 

am Main, Germany). 

The examined (Cystus Pandalis
®
) extract is an aqueous dry 

extract of the cistus variety Cistus x incanus L. Pandalis and 

was provided by the company Dr. Pandalis Urheimische 

Medizin GmbH & Co. KG. Caco-2 cells were used as the cell 

line for the infection model. This specific human cell line is 

widely used to study SARS-CoV-2 due to its high 

permissiveness to coronavirus infection. Clinical 

SARS-CoV-2 isolates were obtained from nasopharyngeal 

swabs of COVID-19 patients. The strain SARS-CoV-2/Delta 

("Indian" variant) was used in the experiments. Infection was 

performed in the following experimental set-up: 

SARS-CoV-2/Delta was preincubated with Cistus x incanus L. 

Pandalis extract first before the mixture was then added to the 

cells. A multiplicity of infection (MOI) of 0.01 was used. Two 

independent technicians evaluated 48 h post infection the 

cytopathogenic effect (CPE) visually. Additionally, cell 

viability was measured by MTT assay. We used GraphPad 

Prism 6 for evaluating IC50 and CC50. The results are given 

as mean ± standard deviation. 

To determine how Cystus Pandalis
®
 extract‘s antiviral 

activity works against SARS-CoV-2, a binding assay is 

performed. It focuses on the extent to which Cystus Pandalis
®
 

extract can interfere with the binding between the spike 

protein (S1) or receptor binding domain (RBD) respectively 

and ACE2 (according to the instructions of the supplier BPS 

Bioscience, USA). 

ACE2-SARS-CoV-2 Spike S1: First, the ACE2 protein is 

attached to a nickel-coated 96-well plate. The extract is then 

dissolved in PBS and this solution is afterwards incubated 

together with SARS-CoV-2 Spike S1 protein (BPS Bioscience 

79945, lot 210721-K) labeled with biotin and added to the 

96-well plate containing ACE2. Finally, the plate is treated 

with streptavidin-HRP and added with HRP substrate to 

generate chemiluminescence, which we measured using a 

chemiluminescence reader (luminescence measurement time: 

0.1 s, Victor X5, Perkin Elmer, USA). We used Spike S1 

neutralizing antibody (BPS Bioscience 100793, lot 200617) as 

a positive control. 

ACE2-SARS-CoV-2 Spike S1 RBD: First, ACE2 protein is 

bound to a nickel-coated 96-well plate. The extract is then 

dissolved in PBS and this solution is incubated together with 

SARS-CoV-2 Spike S1 protein (BPS Bioscience 79936, lot 

210721-K) and added to the 96-well plate containing ACE2. 

Finally, the plate is treated with anti-mouse Fc-HRP - a 

specific antibody of RBD - followed by the addition of an 

HRP substrate to generate chemiluminescence, which can then 

be measured with a chemiluminescence reader (luminescence 

measurement time: 0.1 s, Victor X5, Perkin Elmer, USA). 

Spike S1 neutralizing antibody (BPS Bioscience 100793, lot 

200617) was used as a positive control. 

3. Results 

In order to investigate at which concentration Cystus 

Pandalis
®
 extract shows antiviral activity against the delta 

variant of SARS-CoV-2, it was focused on the extent to which 

the virus-induced cytopathic effect (CPE) was absent at the 

different test concentrations (Figure 1). We could demonstrate 

an antiviral efficacy of the Cystus Pandalis
®
 extract against the 

Delta variant clearly. Based on these results, the IC50 value 

(the mean inhibitory concentration) for inhibition of virus 

growth by Cystus Pandalis
®
 extract was determined. The IC50 

for the delta variant is 101.3 µg/ml. No cytotoxic effects of the 

extract occurred. 

 

Figure 1. Concentration-dependent antiviral effects of Cystus Pandalis® 

extract on SARS-CoV-2-induced cytopathic effect (CPE). 

Cystus Pandalis
®
 extract reduced the binding between spike 

protein or receptor binding domain (RBD) and the cellular 

ACE2 receptor in a concentration-dependent manner. The 
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extract reduced these bindings at 250 µg/ml by about 60% 

each. (Figure 2). 

The required concentrations for effectiveness are exceeded 

by far (up to a hundredfold) when Cystus Pandalis
®
 extract is 

taken orally, both in liquid form and in the form of lozenges. 

Properly applied, a potent effect is most likely. 

 

Figure 2. Effect of Cystus Pandalis® extract on the interaction between ACE2 and SARS-CoV-2 spike S1 as well as between ACE2 and SARS-CoV-2 spike 

receptor-binding domain (RBD). This Data represents the mean of n=8 (control binding was set at 100%). 

4. Discussion 

As the results of this study show, Cystus Pandalis
®
 extract 

inhibits viral replication of the delta variant of SARS-CoV-2 

in a cell culture model with an IC50 of 101.3 µg/ml. In 

previous studies, the IC50 was 48.9 µg/ml (alpha) and 45.2 

µg/ml (beta) in the same cell model [9, 10]. In another cell 

model (Vero E6), an EC50 of 1.94 µg/ml was determined for 

the wild type (Figure 3). The differences in effectiveness 

between the wild type and the different variants are probably 

due to the completely different experimental setup and cell 

system. In conclusion: Cystus Pandalis
®
 extract is effective 

against SARS-CoV-2 in alpha, beta and delta variants. 

 

Figure 3. Concentration-dependent antiviral effects of Cystus Pandalis® extract on alpha (blue), beta (yellow), delta (orange), and wild-type (gray) variants of 

SARS-CoV-2. 

Given the antiviral mechanism of action, this result is plausible. 

Based on previous studies, the extract appears to prevent viral 

replication while acting as an entry inhibitor, whereas the 

components interact primarily with viruses but not with cells 

[7-10, 15]. It was not clear which of the viral proteins was the 

preferred target for Cystus Pandalis
®
 extract. Other studies 

investigating the binding affinities of various polyphenols to the 

different structures of SARS-CoV-2 suggested that Cystus 

Pandalis
®
 extract binds to the S protein (spike, membrane protein) 

[11]. This current study confirms this notion. In addition, Cystus 

Pandalis
®
 extract affects direct binding of the receptor-binding 

domain (RBD) preventing SARS-CoV-2 from binding to the 

cellular ACE2 receptor and preventing the virus from entering 

the cell by this route (Figure 4). 
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Figure 4. Mechanism of action of Cystus Pandalis® extract against SARS-CoV-2. 

High polymer polyphenols in CPE (green) interact with 

specific viral epitopes of SARS-CoV-2 (red), enveloping the 

virus and thereby preventing its attachment to cellular 

receptors (blue/purple), thereby preventing infection of the 

cell (light blue). 

Recent studies have shown that various polyphenols such as 

epigallocatechin gallate (EGCG), myricetin and quercetin 

interact with other surface proteins of SARS-CoV-2 in 

addition to the S protein [11]. Since these polyphenols are also 

present in Cystus Pandalis
®
 extract, this mechanism would be 

plausible [12]. 

For practical application, it is also important to note: The 

extract is effective even when the cells were pre-incubated and 

the viruses were added later, as studies have pointed out. 

Topical application in the form of a lozenge allows the extract 

to develop its antiviral potential directly in the mouth and 

throat at the point of entry of infections. Products applying the 

extract from the variety Cistus × incanus L. Pandalis have 

been on the market for years, have been sold and used for a 

long time and are directly available for everyone. 

Considering this and previous studies on this extract, it is 

sensible to use Cystus Pandalis
®
 prophylactically against 

infections with SARS-CoV-2, regardless of the variant [9, 10, 

13, 14]. These promising results also suggest future usage 

during this current and possible upcoming viral pandemics. In 

addition, this herbal product shows no signs of side effects and 

shows overall excellent tolerability. One can assume 

Cell-protective effects. 

It is sensible to keep in mind that many people cannot be 

inoculated due to medical issues, religious or personal 

inclinations. Moreover, there has not been an authorized 

vaccine available for children yet. Cystus Pandalis
®
 extract 

would provide a natural and effective alternative option 

available for everyone to combat this current and possible 

further occurring mutations. It would be a truly wasted 

opportunity if herbal active ingredients were not considered in 

science as well as in politics. 

5. Summary 

Recent studies have shown that a herbal extract (Cystus 

Pandalis
®
 extract) has proven to be effective against 

SARS-CoV-2 an some of its variants (Alpha, Beta) in vitro. It 

was likely that the extract shows to be effective against the new 

variants of SARS-CoV-2 like the “Indian” Delta-Variety as well. 

We examined whether the extract Cystus Pandalis
®
 inhibits the 

cytopathic action (CPE) of the Coronavirus in a cell model. In 

this cell model the herbal extract is capable of preventing cell 

cultures from being infected by SARS-CoV-2 in-vitro.  

The development of resistance to the extract is not likely. 

People tolerate the extract very well. No significant side 

effects have been detected. 

Because of its high in-vitro potency against the new 

variants of SARS-CoV-2, it is more than ever reasonable to 

use Cystus Pandalis
®
 prophylactically in order to decrease the 

virus load. 
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