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Abstract: 

Uncaria tomentosa (Willd. ex Schult.) DC is commonly known as cat’s claw that is derived from the Spanish word Uña de 

Gato that identifies the small, curved-back thorns on the stem at the leaf junction. It is a tropical medicinal vine of the 

Rubiaceae family that is widely distributed in the Amazon rainforest and other areas of South and Central America. Cat's 

claw, which is scientifically known as Uncaria tomentosa, has been historically used to treat and prevent inflammatory 

disorders, particularly osteoarthritis. Traditionally, it has been used to treat chronic viral infections, bacterial infections, 

numerous inflammatory and immunological disorders, asthma, dysentery, cancers, arthritis, and as a birth control agent. 

Nutraceuticals, including food or products containing cat’s claw, can be used to prevent and modify symptoms in osteoarthritis 

patients. So, cat’s claw is possibly effective in reducing the pain in patient’s joints.   

U. tomentosa is a potent complimentary herb for treating most parasites. Various chemical constituents are reported from the 

extracts of U. tomentosa along with their biological activities. It is worth noting that more than 50 phytochemical molecules 

have been identified and isolated from U. tomentosa, some of them are considered new to that species. It also was used for 

the treatment of various ailments including abscesses, urinary tract infections, contraception, rheumatism, and weakness. 

Additionally, it was used as a treatment option for mental disorders (anxiety). The preclinical assessment revealed that the 

cat’s claw defends towards various oxidative stresses, involving peroxynitrite that has been included in arthritis and other 

chronic inflammatory diseases along with inhibiting acute or chronic gastritis caused by high doses of nonsteroidal anti-

inflammatory drugs (NSAIDs). U. tomentosa aqueous extract was used to protect against oxidative stress in human 

erythrocytes and relieve chronic intestinal inflammation.  

Cat’s claw has antitumor and immunostimulatory effects because of its oxindole alkaloids content. Anti proliferative effect 

of U. tomentosa against several cancer cell lines, namely cervical carcinoma, osteosarcoma, and breast cancer were 

documented. U. tomentosa hot water extract prevents inflammatory responses as well as tumor cell proliferation by inhibiting 

the transcriptional regulator nuclear factor kappa beta (NF-B) activation without interfering with interleukin-2 (IL-2) 

production or IL-2 receptor signaling. Medical technologists documented the ant proliferative effect of cat’s claw extracts 

against several cell lines, including glioma, premyelocytic leukemia, MCF7 breast cancer, acute lymphoblastic leukaemia, 

and neuroblastoma. 
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Introduction 

Severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) is a part 

of corona virus (CoV) family and was initially identified in Wuhan, 

China, at the end of December, 2019. COVID-19 is highly contagious and 

is most frequently transmitted from human to human, spreading the virus 

easily to other countries in a very short time (Singhal, 2020). According 

to the last report of the World Health Organization (WHO), the severe 

acute respiratory syndrome (corona virus disease (COVID-19)) caused by 

SARS-CoV-2 is considered a pandemic, affecting Asia and Europe with 

the highest death rate followed by America and other regions, causing 

serious public health problems and considerable economic losses 

worldwide (Chen et al., 2020). Respiratory viral infections are the 

frequent causes of morbidity and millions of hospital admissions in 

developing countries every year (Wang et al., 2020). For this reason, the 

pharmacotherapy based on natural products may be a proper alternative 

for treating viral diseases. On the other hand, traditional medicine is 

practiced by native South American inhabitants who know the medicinal 

properties of many plants from the rainforest (Williamson et al., 2015). 

Therefore, many of them are collected by ethnobotanists who investigate 
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their resources as antimicrobial (Bussmann et al., 2010) and antitumor 

agents and being the main source for target selection during scientific 

investigation on compounds with antiviral activity (Ben-Shabat et al., 

2020). The biodiversity of South America countries (Herrera-Calderon et 

al., 20207) offers a series of medicinal plants which could combat the 

symptoms of infections such as corona virus disease COVID-19. 

Uncaria tomentosa (Willd. ex Schult.) DC. named Cat’s claw (“uña de 

gato” in Spanish) is a woody vine indigenousto the Peruvian Amazon and 

other tropical areas of South and Central America and belongs to 

Rubiaceae family (Heitzman et al., 2005). Currently, the raw material of 

U. tomentosa is dispensed in Public Hospitals of the Social Health 

Insurance (EsSalud-Peru) as Complementary Medicine Service (CMS) 

(Gonzales et al., 2010).Traditionally, extracts prepared by root and bark 

decoction are used against several diseases, such as allergies, arthritis, 

inflammations, rheumatism infections, and cancer (Ko´smider et al., 

2017). However, its popular use has been widely known worldwide, and 

analytical tests can be found in the United States Pharmacopeia and 

dosage forms have been authorized only as dietary supplements. 

Currently, there are about 34 species of Uncaria, with Uncaria tomentosa 

being the most common species (Zhu et al., 2017). 

Bioactive constituents of U. tomentosaextracts include proanthocyanidins 

(proanthocyanidin B2 or epicatechin-(4β⟶8)-epicatechin, the main 

component; proantho-cyanidin B4, proanthocyanidin C1, an epicatechin 

trimer, epiafzelechin-4β⟶8-epicatechin, and an epicatechin tet-ramer) 

(Snow et al., 2019), oxindole alkaloids (isopteropodine, pteropodine, 

rhynchophylline, mytraphylline, speciophylline, uncarine F, and uncarine 

E) , indole alkaloidal gluco-sides (cadambine, 3-dihydrocadambine, and 

3-iso-dihydrocadambine) (Vera-Reyes  et al., 2015; Montoro et al., 2004), 

quinovic acid glycosides, tannins, polyphenols, catechins, beta-sitosterol, 

and proteins which individually or synergistically contribute to their 

therapeutic properties (Heitzman et al., 2005; Hoyos et al., 2015; Yunis 

Aguinaga et al., 2015).In regard to the antiviral properties of U. 

tomentosa, the alkaloid fraction has been demonstrated to be the most 

effective on human monocytes infected with dengue virus-2 (DENV) in 

vitro (Peñaloza et al., 2015). Another study revealed that only the 

alkaloidal fraction has inhibitory activity on dengue virus, and the 

negative effect was observed with the nonalkaloidal fraction. In another 

study, the anti-herpetic activity of U. tomentosaseems to be associated 

with polyphenols or their synergistic effect with penta-cyclic oxindole 

alkaloids or quinovic acid glycosides (Caon et al., 2004). 

Furthermore, other investigations mentioned immunomodulating ac-

tivity which includes stimulation of phagocytosis, en-hancement of B- 

and T-lymphocytes, suppression of NF-kappa B, and enhancement of IL-

1 and IL-6 (Allen-Hall et al., 2010; Williams et al., 2004). In a Peruvian 

study on rats, the investigators found that phagocytosis was increased and 

might act as the potent inhibitor of TNF-α (Sandoval et al., 2000). In 2008, 

a study evidenced a possible drug-drug interaction between Cat’s claw 

andprotease inhibitors such as saquinavir, atazanavir, and ritonavir, 

increasing level of these drugs in plasma (L´opez Galera et al., 2008). 

Individuals supplemented with a novel water-soluble ex-tract of Uncaria 

tomentosa(C-Med-100®) showed in-creased effectiveness of 

pneumococcal vaccination as aresult of an increase the 

lymphocyte/neutrophil ratios of peripheral blood and a reduced decay in 

the 12 serotypeantibody titer responses to pneumococcal vaccination 

(Akesson et al., 2003). 

Particularly in developing countries, in which the accessibility to these 

plants is easier and more economically viable, adding these medicinal 

herbs to the general medical kit may be beneficial. In addition, traditional 

knowledge of these remedies may reduce possible side effects, allowing 

them to be implemented with fewer medical risks (Chen et al., 2016).On 

the basis of the aforementioned background of Uncaria tormentors (Cat’s 

claw), this work aims at computationally identifying potential bioactive 

compounds againstCOVID-19. It focuses on possible interactions and 

inhibition of the 3CLproprotease (also called Mpro). 3CLpro is 

responsible for 100% of the proteolytic mechanism of the virus and is 

involved in virulence, infectivity, transcription, and replication cycle of 

the virus (Prajapat et al., 2020; Wu et al., 2020). It has been identified as 

the main druggable target of SARS-CoV-2 for new antiviral discovery. 

Moreover, its X-ray structure has been recently released, hence allowing 

possible computational analysis. In fact, several computational studies 

have already been undertaken on this system including a long20μs Peele 

molecular dynamics (MD) study and virtual screening of several 

databases (Elmezayen et al., 2020; Peele et al., 2020). 

Uncaria tomentosa (Willd. ex Schult.) DC is commonly known as cat’s 

claw that is derived from the Spanish word Uña de Gato that identifies the 

small, curved-back thorns on the stem at the leaf junction. It is a tropical 

medicinal vine of the Rubiaceae family that is widely distributed in the 

Amazon rainforest and other areas of South and Central America 

(Heitzman et al., 2005). It is also reported to be effective as an immune 

system rejuvenator, antioxidant, antimicrobial, and anti-inflammatory. U. 

tomentosa is a potent complimentary herb for treating most parasites 

(Santos et al., 2016). Various chemical constituents are reported from the 

extracts of U. tomentosa along with their biological activities. It is worth 

noting that more than 50 phytochemical molecules have been identified 

and isolated from U. tomentosa, some of them are considered new to that 

species (Navarro Hoyos et al., 2015).  

A recent study about the chemical variation of a wild population of cat’s 

claw from Peru reported the existence of three specific chemotypes that 

producing dierent alkaloidal constituents (Peñaloza et al., 2015). 

Chemotype I ismainly composedof thePOAwith the intersectionofD/E 

ring, chemotype II consists primarilyof POA with trans D/E ring junction, 

while chemotype III consists primarily of TOAderivative. Uncarine C and 

uncarine E are two POA stereoisomers, while mitraphylline, 

rhynchophylline, and isorhynchophylline are TOAs found in cat’s claw. 

On the basis of these results, theU.S. Pharmacopeia revealed that dried 

raw material of cat’s claw included 0.05% (w/w) of the TOA concerning 

the POA amount, whereas cat’s claw powdered dried extract, tablets, and 

capsules contained up to 25% (w/w). Cat’s claw contains several active 

compositions including ajmalicine, campesterol, carboxyl alkyl esters, 

akuammigine, sitosterols, rutin, chlorogenic acid, speciophylline, 

catechin, cinchonain (Gable,2007), corynoxeine, harman, daucosterol, 

epicatechin, hirsuteine, corynantheine, hirsutine, loganic acid, 

mitraphylline, iso-pteropodine, oleanolic acid, ursolic acid, lyaloside 

(Sheng et al., 2005), rhynchophylline, palmitoleic acid, pteropodine 

quinovic acid glycosides, procyanidins (Heitzman et al., 2005), 

stigmasterol, 3,4-dehydro-5-carboxystrictosidine, vaccenic acid, uncarine 

A thru F, and strictosidines (Heitzman et al., 2005; Lee et al., 2000). 

Moreover, other reports revealed that various compounds other than 

oxindole alkaloids such as rotundifoline and isorotundifolune, coumarins, 

flavonoids, quinovic acid glycosides, and triterpenes may be responsible 

for the cat’s claw medicinal effects (Sheng et al., 2000; Dreifuss et al., 

2013). 

It was documented to be used for blood purifications, after child delivery 

as a wash for wounds to allow skin healing, cleansing the kidneys, asthma, 

inhibition of several diseases, menstrual irregularity and hemorrhages, 

fevers, and possess a normalizing activity on body systems (Laus,2004). 

It also was used for the treatment of various ailments including abscesses, 

urinary tract infections, contraception, rheumatism, and weakness. 

Additionally, it was used as a treatment option for mental disorders (e.g., 

anxiety). Some indigenous people in America used the water stored in the 

stem to quench thirst, and as a restorative drink (Azevedo et al., 2018).The 

preclinical assessment revealed that the cat’s claw defends toward various 

oxidative stresses, involving peroxynitrite that has been included in 

arthritis and other chronic inflammatory diseases along with inhibiting 

acute or chronic gastritis caused by high doses of nonsteroidal anti-

inflammatory drugs (NSAIDs) (Sandoval  et al., 2000; Piscoya et al., 
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2020). U. tomentosa aqueous extract was found to protect against 

oxidative stress in human erythrocytes and relieve chronic intestinal 

inflammation in rats caused by indomethacin (Bors et al., 2011). Another 

study documented that hydroxybenzoic acids, proanthocyanidins acids 

hydroxycinnamic were responsible for potent radical scavenging and anti-

inflammatory activities of the cat’s claw (Navarro et al., 2019; Navarro-

Hoyos et al., 2017). 

Cat’s clawwas supposed to have antitumor and immunostimulatory 

effects because of its oxindole alkaloids content (Heitzman et al., 2005; 

Piscoya et al., 2020; Zhang et al., 2015). U. tomentosa extracts were found 

to have anti proliferative efficacy againstSW620 colon adenocarcinoma, 

MCF7 breast cancer, and AGS gastric cells (Sheng et al., 2000). 

Interestingly, several studies suggested the anti proliferative effect of U. 

tomentosa against several cancer cell lines, namely cervical carcinoma, 

osteosarcoma, and breast cancer. For instance, an in vitro study reported 

that U. tomentosa hot water extract prevents inflammatory responses as 

well as tumor cell proliferation by inhibiting the transcriptional regulator 

nuclear factor kappa beta (NF-B) activation without interfering with 

interleukin-2 (IL-2) production or IL-2 receptor signaling (Akesson et al., 

2003). Cheng et al. (2007) documented the antiproliferative effect of cat’s 

claw extracts against several cell lines, including glioma, premyelocytic 

leukemia, MCF7 breast cancer, acute lymphoblastic leukaemia, and 

neuroblastoma. 

Recently, POA isolated from U. tomentosa extract has been documented 

to enhance the lymphocyte proliferation-regulating factor released from 

human endothelial cells; however, TOA was found to reduce POA 

activity on these cells in a dose-related manner (Sandoval et al., 2000; 

Erowele et al., 2009). Additionally, U. tomentosa stem bark extracts have 

been revealed to stimulate the in vitro production of IL-6 and IL-1 in rat 

alveolar and lipopolysaccharide-stimulated macrophages in a dose-

related manner and its suppressive activities on cancer cell multiplication 

appear to be due to apoptosis induction (Lee et al., 2000; Rinner et al., 

2009). Xiang et al. (2018) documented the ability of rhynchophylline to 

suppress rabbit and rat platelet accumulation ex vivo. 

Additionally, the anti-inflammatory activity of the standardized aqueous 

extract of U. tomentosa (AC11 of U. tomentosa extract) was attributed to 

NF-B inhibition (Allen-Hall et al., 2010). Recently, several studies 

reported the antioxidant, anti-neoplastic and immunomodulant activities 

of the alkaloids isolated from the cat’sclaw (Paniagua-Pérez et al., 2009; 

Bacher et al., 2006 and Garcia Prado et al., 2007). For instance, Lopes et 

al. (2017) revealed that U. tomentosa extract encourages the myeloid 

precursor’s proliferation by increasing serum colony-stimulating growth 

factors (CSFs). Moreover, in vivo studies demonstrated the effectiveness 

of aqueous U. tomentosa extract on leukocyte counts in healthy animals 

and doxorubicin-induced neutropenia (Piscoya et al., 2020; Sheng et al., 

2000 and Farias et al., 2012). Interestingly, Cisneros et al. (2005) reported 

that lung inflammation was reduced in all mice treated with U. tomentosa 

bark extract.The previous study documented the antimicrobial effect of 

U. tomentosa bark extracts against several morphological forms of 

Borrelia burgdorferi and respiratory pathogens namely Enterococcus 

faecalis, Pseudomonas aeruginosa and Staphylococcus aureus and this 

activitywere attributed to the presence of proanthocyanidins, including 

dimers and oligomers up to undecamers (Ccahuana-Vasquez et al., 2020). 

U. tomentosa showed remarkable antifungal efficacy against various 

anidulafungin, terbinafine and fluconazole-resistant non-albicans species 

(Moraes et al., 2015). The antiprotozoal activity has been recently 

documented by Batiha et al. (2018) against Babesia and Theileria 

parasites and this efficacy was attributed to its ability to digest harmful 

microorganisms. Caon et al. (2014) assessed the in vitro antiherpetic 

activity of hydroethanolic U. tomentosa extract, as well as the purified 

fractions of oxindole alkaloids and quinovic acid glycosides against 

herpes simplex virus (HSV) infections as well as the protective activity of 

these preparations on UV-induced DNA damage. 

Smith et al. (2003) reported that the POA isolated from U. tomentosa 

extracts improved the cellular immune system, while the TOA suppressed 

this immunostimulating effect of this POA in vitro. Another in vitro study 

showed the effect of different cat’s claw extracts and mixtures of alkaloids 

in modulating the immune biochemical pathways enhanced by interferon-

gamma (Ko´smider et al., 2017). Notably, in vivo experiments revealed 

that U. tomentosa extracts exhibited immunomodulatory activity 

indirectly and promoted a higher provider of myeloid progenitors in the 

bone marrow as a result of the release of biologically active cytokines 

(e.g., CSFs, IL-6, and IL-1) (Eberlin et al., 2005). Moreover, Allen-Hall 

et al. (2007) documented that U. tomentosa extracts prevented the 

mitogen-activated protein kinases (MAPK) signaling pathway and change 

cytokine expression in the human acute monocytic leukemia cell line 

THP-1. Hirsutine isolated from U. rhynchophylla extract was found to 

decrease intracellular calcium concentrations in rat aortas by inhibiting 

the calcium channels and effecting calcium stores (Zhu et al., 2015). 

Moreover, it showed a vasodilated, negative chronotropic, and 

antiarrhythmic effect. TOA namely corynoxeine, isocorynoxiene, 

rhynchophylline, and isorhynchophylline exhibited a Ca2+ channel 

blocking effect, which resulted in low blood pressure and may affect the 

central nervous system (Leenen et al., 2001). 

Proanthocyanid in B2 (epicatechin-4 A-8-epicatechin) is one major cat’s 

claw-identified specific polyphenol that markedly diminished the brain 

plaque load and enhanced short-term memory in younger and older AB 

precursor protein (APP) transgenic mice “plaque-producing”. Moreover, 

proanthocyanidin B2 has been shown to be a strong inhibitor of the brain 

inflammation as evidenced by a decrease in astrocytosis and gliosis in 

TASD-41 transgenic mice (Snow et al., 2019).Previous reports noted 

several adverse effects after administration of high doses of cat’s claw 

including nausea, acute renal failure, slow heart rate, stomach discomfort, 

hormonal effects, diarrhea, hepatotoxicity, decrease progesterone and 

estrogen levels, neuropathy (Cosentino et al., 2008; Navarro et al., 2014), 

and increased risk of bleeding when administered with blood thinner 

agents such as warfarin, therefore, patients may be recommended to stop 

cat’s claw administration before surgeries (Ernst, 2003; Vogel et al., 

2020). Signs of allergic reactions including swelling of face, lips, tongue, 

or throat, difficulty breathing, and hives have been observed (Standard, 

2016). Additionally, acute renal failure was noticed in systemic lupus 

erythematosus patients after the daily administration of four capsules of 

the cat’s claw (Gabardi et al., 2007).Cat’s claw prevents the microsomal 

CYP 3A4 activity, and thus, increased the serum levels of drugs that are 

metabolized by CYP 3A4 such like nonnucleoside reverse-transcriptase 

inhibitors, cyclosporine, and some benzodiazepines and increased the 

serious adverse effects of these drugs (Budzinski et al., 2000). Moreover, 

the cat’s claw may interact with allergic drugs like fexofenadine, anti-

cancer agents as paclitaxel, antifungals like ketoconazole, antiviral drugs, 

and oral contraceptives (Scott and Elmer, 2002).A standardized extract 

attributed to specific chemotype of this species consisting of less than 

0.5% oxindole alkaloids and 8% to 10% carboxy alkyl esters has been 

used in doses of 250 to 300 mg in several clinical studies (Sheng et al., 

2010). In rats, it was determined that the average lethal dose for a single 

dose of water extract from U. tomentosa is higher than 8 g/kg. In humans, 

no toxic symptoms were noticed with frequent administration of 350 

mg/day for 6 successive weeks (Valerio and Gonzales, 2005 and 

Williams, 2001). 

Cat's claw, which is scientifically known as Uncaria tomentosa, has been 

historically used to treat and prevent inflammatory disorders, particularly 

osteoarthritis (Khanna et al., 2007). Traditionally, it has been used to treat 

chronic viral infections, bacterial infections, numerous inflammatory and 

immunological disorders, asthma, dysentery, cancers, arthritis, and as a 

birth control agent (Heitzman et al., 2005). Nutraceuticals, including food 

or products containing cat’s claw, can be used to prevent and modify 

symptoms in osteoarthritis patients. So, cat’s claw is possibly effective in 

reducing the pain in patient’s joints (Hardin, 2007).   
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Most investigators attribute the biological effects of this plant to the 

POAs, an assumption that has been corroborated by studies of several 

such alkaloids that indicated their antioxidant, immunomodulatory, and 

anti-neoplastic properties.4 initially, the POAs were associated with 

increases in phagocytosis (Dreifuss et al., 2013). Later studies described 

its effective inhibition of growth in leukemia, (Bacher et al., 2006; Pilarski 

et al., 2007), glioma, neuroblastoma, (Garcia Prado et al., 2007) and 

medullary thyroid carcinoma cells, (Rinner et al.,2009) partly because of 

apoptosis induction. Alternatively, the anti-inflammatory and 

antineoplastic effects of U. tomentosa could be due to its reduction of the 

expression of transcription factor nuclear factor j light-chain enhancer of 

activated B cells (NF-jB) (Akesson et al., 2003), an effect that, in turn, 

regulates the expression of tumor necrosis factor-a(TNF-a). By reducing 

the expression of NF-jB, U. tomentosa also reduces the TNF-a level and 

intensifies its anti-inflammatory action Allen-Hall et al., 2010). 

Furthermore, some extracts and fractions of U. tomentosa exhibit a 

substantial antimutagenic protective action, which is associated with its 

antioxidant potential (Sandoval et al., 2000). 
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