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Abstract
The influence of water extract of Uncaria tomentosa (Willd.) DC. bark on Pseudomonas aeruginosa
infection was studied. The preparation was obtained by extraction of bark Uncaria tomentosa with water
(37°C, 24 h) and further fractionation. Inbred C57BL/6 mice 7-9 weeks old, ca 20 g of body mass, females,
were fed water extract for 7 days (10, 20 or 100 mg/kg), or water (controls). On the 8th day some mice were
infected i.p. with P. aeruginosa strain ATCC. Livers were excised after four hours, homogenized and the
numbers of viable bacteria were estimated by plating. After administration of Uncaria water extract
a significantly decreased number of bacteria in P. aeruginosa infected mice livers, as compared with the control group, was demonstrated. The inhibitory effect of dose 10 and 20 mg/kg was highly statistically significant
but highest dose of extract (100 mg/kg) has not evoked important changes in the number of bacteria.
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Introduction
Uncaria tomentosa (Willdenow ex Roemer and Shultes)
DC. also known as “vilcacora”, “una de gato” or “cat's claw”,
is a thorny liana, belonging to the family of Rubiaceae,
growing in humid tropical forests of Middle and South
America. It is one of the most popular Peruvian medicinal
plants, and preparations of its bark, leaves or roots have been
the basis of the local natural medicine for ages. They are used
in therapy of viral infections, cancer, inflammations and many
other diseases [1, 2]. It is raising more and more interest
worldwide, mainly connected with phytotherapy of cancerous
diseases.
According to results of numerous biochemical investigations, U. tomentosa is very rich in a set of biologically active
compounds. The most important group are alkaloids, which
are very numerous in that plant and occur in two groups:
indole and oxoindole alkaloids [3, 4]. Their contents and

mutual proportions vary depending on the plant organ, season
or conditions of culture. Apart of alkaloids, which intensively
affect the metabolism of live organisms, U. tomentosa was
found to contain numerous glycosides of quinovic acid [5, 6],
triterpenes (ursolic and oleanolic acid) [7] numerous sterols
[8], polyphenolic and uncarine acids [9, 10]. Such wealth of
biologically active compounds suggests high phytotherapeutical value of the plant.
Apart from isolation and investigation of chemical
contents of U. tomentosa extracts, some researches of
influence of compounds found in extracts of different parts
of the plant on animal and human organisms are carried out.
Their results obtained so far indicate that the compounds
isolated from the plant accelerate phagocytosis [11], show
anti-inflammatory [2], [8], [12-14], antimutagenic [15, 16],
antiviral [15] and contraceptive [17] action. It was also shown
that the extracts have cytoprotective effect against factors
inducing oxidative stress in the organism [18]. They act as
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Material and Methods
Preparation of the extract
The bark of the U. tomentosa used for obtaining preparations originated from Peru and was supplied by A-Z
Medica Spó³ka z o.o. Gdañsk, Poland. The voucher material
has been deposited at the Laboratory of Phytochemistry,
Institute of Bioorganic Chemistry, Polish Academy of
Sciences, Poznañ, Poland. 10g of powdered bark with
100 mL of distilled water was sonicated (2 × 15 min) in
a 320 W sonicator (Elecronic Berlin, Germany). The preparation was obtained by extraction of bark Uncaria

tomentosa with water (37°C, 24 h). The fractionation of
water extract was done according to the method described
by A-Z Medica Sp. z o.o Patent pending 2002. Total content
of alkaloids in extract was estimated on the level 0.43% dry
weight. The dominant alkaloids were uncarine C and
isomitraphylline.

Animals
Studies were performed on inbred C57BL/6 mice 7-9
weeks old, ca 20 g of body mass, females. All experiments
were accepted by the local Ethical Committee.

Bacterial infection
18 mice were fed aqueous Uncaria tomentosa extract
(10, 20 or 100 mg/kg), and 7 mice were fed water (controls),
by Eppendorff pipette, for 7 days. On the 8th day some mice
were infected intraperitoneally (i.p.) with P. aeruginosa
strain ATCC. Four hours after administrations of 0.1 ml of
bacteria suspension (3 × 107 CFU) the mice were anesthetized with barbiturates and killed by spinal dislocation after
which the livers were isolated. The livers were homogenized
and the number of viable bacteria was estimated by plating
after 24 hours growth on Cetrymide agar (Merck) [24].

Statistical analysis
All values are expressed as the mean ± SD. The statistical
analyses were performed with the Student t-test and were
verified by a one-way ANOVA analysis of variance.

Results
The results are presented on the graph (Fig. 1). A significantly decreased number of bacteria in livers of infected
mice fed water extracts of Uncaria tomentosa bark was
demonstrated in comparison to the control group. The

16 000
14 000
12 000

CFU/g liver

immunostimulators, which is evidenced by raised production
of interleukin-1 and -6 by macrophages of alveoli [19].
However, the most important thing is the anti-proliferative
effect of these extracts. They induce delayed-type apoptosis
and, depending on concentration, strongly inhibit proliferation
in vitro of human cancer cells: HL-60 leukemia and
lymphoma line (Raji) from B cells transformed with EBV
virus [20] and breast cancer cells line [21]. Simultaneously,
the same preparation applied to rats increased the leukocytosis
in vivo, and it stimulated in vitro the proliferation of healthy
lymphocytes isolated from the animals. It also induced higher
leukocytosis in healthy people [16], [22]. Additional research
on toxicity carried out on experimental animals showed that
U. tomentosa extracts are not toxic [16], [23].
Pseudomonas aeruginosa is member of the Gamma
Proteobacteria class of Bacteria. It is a Gram-negative, aerobic
rod belonging to the bacterial family Pseudomonadaceae.
P. aeruginosa is an opportunistic pathogen, meaning that it
exploits some break in the host defenses to initiate an
infection. In fact, P. aeruginosa is the epitome of an opportunistic pathogen of humans. The bacterium almost never
infects uncompromised tissues, yet there is hardly any tissue
that it cannot infect if the tissue defenses are compromised in
some manner. It causes urinary tract infections, respiratory
system infections, dermatitis, soft tissue infections, bacteremia,
bone and joint infections, gastrointestinal infections and
a variety of systemic infections, particularly in patients with
severe burns and in cancer and AIDS patients who are
immunosuppressed. P. aeruginosa infection is a serious
problem in patients hospitalized with cancer, cystic fibrosis,
and burns. The case fatality rate in these patients is near
50 percent. P. aeruginosa is notorious for its resistance to
antibiotics and is, therefore, a particularly dangerous and
dreaded pathogen. The bacterium is naturally resistant to many
antibiotics due to the permeability barrier afforded by its
Gram-negative outer membrane. Also, its tendency to colonize
surfaces in a biofilm form makes the cells impervious to
therapeutic concentrations of antibiotics.
The aim of the present work was evaluation of the effect
of water extract of Uncaria tomentosa on the course of
Pseudomonas aeruginosa infection in mice.
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Fig. 1. Number of bacteria in livers of mice fed water extract
from Uncaria tomentosa bark in various daily doses (mean
± SD). ** p < 0.001
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inhibitory effect of dose 10 and 20 mg/kg was highly
statistically significant. Highest (100 mg/kg) dose of extract
has not evoked important changes in the number of bacteria.

Discussion
The water extract of Uncaria tomentosa bark is a mixture
of many biologically active compounds, therefore it demonstrates many therapeutic properties. The species displayed
experimentally immunostimulant, cytotoxic, anti-inflammatory and antioxidant activities [25], [26] and [27]. The
discovery of these bioactivities turned the plant into a valuable
natural product, leading to commercialization in natura or as
phytopharmaceutical derivatives [28]. The species contains
both oxindole and indole alkaloids, triterpenoid glycosides,
sterols and flavonoids, which individually or synergistically
contribute to their therapeutic properties. The antimicrobial
activity of different concentrations of Uncaria tomentosa on
different strains of microorganisms isolated from the human
oral cavity as Streptococcus and Staphylococcus was demonstrated. [29]. Isopteropodine (0.3%), a known Uncaria pentacyclic oxindol alkaloid exhibited antibacterial activity against
Gram positive bacteria [30-31].
In this paper, we present evidence of the beneficial effect
of Uncaria tomentosa water extract on the bacterial infection
in mice. Our results demonstrated that water extract from
U. tomentosa bark does not directly works on bacteria
however it inhibits bacterial infection. That kind of activity
is typical for immunomodulating substances. One of the major
functions of the immune system is anti-bacterial defence
mediated among others by non-specific immunity (macrophages, granulocytes). Similar properties were observed
during research on water extracts of Rhiodiola rosea [32]
which immunostimulating features have been confirmed
multiple times before [33]. Moreover the results showed that
lower concentrations of the extract exerted most effective
inhibitory effect on bacterial developement. Administration
of higher dose of extract to the mice did not evoke significant
inhibitory effect, what may be connected with activation of
some immunosuppressory mechanism by this high dose of
U. tomentosa extract .
Beneficial effects of U. tomentosa extract on animals and
human health may be associated with particular combinations
of macro- and microelements contained in the bark. It is
believed that the great majority of these elements acts as key
components of essential enzyme systems and therefore
influence all biochemical processes in cells .

References
1. Keplinger K (1982): Cytostatic, contraceptiwe and antiinflammatory agents from Uncaria tomentosa. PTC Int Appl 8201: 130.
2. Reinhard KH (1997): Uncaria tomentosa (Willd.) DC. – Cat's
claw, Una de gato oder Katzenkralle. Z Phytoter 18: 112-121.
3. Paradowska K, Wolniak M, Pisklak M et al. (2008): (13)C,
(15)N CPMAS NMR and GIAO DFT calculations of stereo-

164

isomeric oxindole alkaloids from Cat's Claw (Uncaria tomentosa). Solid State Nucl Magn Reson 34: 202-209.
4. Paniagua-Pérez R, Madrigal-Bujaidar E, Molina-Jasso D et al.
(2009): Antigenotoxic, antioxidant and lymphocyte induction
effects produced by pteropodine. Basic Clin Pharmacol Toxicol
104: 222-227.
5. Laus G, Brossner D, Keplinger K (1997): Alkaloids of Peruvian Uncaria tomentosa. Phytochemistry 45: 855-860.
6. Cerri R, Aquino R, De Simone F, Pizza C (1988): New quinovic
acid glycosides from Uncaria tomentosa. J Nat Prod 51: 257-261.
7. Aquino R, de Simone F, Pizza C et al. (1989): Plant metabolites. Structure and in vitro antiviral activity of quinovic acid
glycosides from Uncaria tomentosa and Guettarda platypoda.
J Nnat Prod 52: 679-985.
8. Aquino R, de Tommasi N, De Simone F, Pizza C (1997): Triterpenes and quinovic acids glycosides from Uncaria tomentosa.
Phytoc Chem 45: 1035-1040.
9. Senatore A, Cataldo A, Iaccarino FP et al. (1989): Phytochemical and biological study of Uncaria tomentosa. Bull Soc Ital
Sper 65: 517-520.
10. Wirth C, Wagner H (1997): Pharmacologically active procyanidines from the bark of Uncaria tomentosa. Phytomedicine
4: 265-266.
11. Wagner H, Kreutzkamp B, Jurcic K (1985): Die Alcaloide von
Uncaria tomentosa und ihre Phagocytose-Stimulierung durch
isolierte Pflanzenstoffe gemessen im Phagocetose-Chemolumineszenz-(CL)-Modell. Planta Med 51: 139-144.
12. Aquino R, de Simone F, Vinciarri D (1991): New compouds and
antiinflammatory activity of Uncaria tomentosa. J Nat Prod 54:
453-459.
13. Sandoval-Chacon M, Thompson JH, Zhang XJ et al. (1998):
Antiinflammatory actions of cat's claw: the role of NF-κB.
Aliment Pharmacol Ther 12: 1279-1289.
14. Aguilar JL, Rojas P, Marcelo A et al. (2002): Anti-inflammatory activity of two different extracts of Uncaria tomentosa
(Rubiaceae). J Ethnopharmacology 81: 271-276.
15. Zeng K, Thompson KE, Yates CR, Miller DD (2009): Synthesis
and biological evaluation of quinic acid derivatives as antiinflammatory agents. Bioorg Med Chem Lett 15: 5458-5460.
16. Sheng Y, Bryngelsson C, Pero R W (2000): Enhanced DNA
repair, immune function and reduced toxicity of C-MED.-100TM,
a nowelaqueous extract from Uncaria tomentosa. J Ethnopharmacol 69: 115-126.
17. Salazar E L, Jayme V (1998): Depletion of specific bildingsites
for estrogen receptor by Uncaria tomentosa. Proc West Pharmacol
Soc 41: 123-124.
18. Sandoval-Chacon M, Charbonnet RM, Okuhama NN et al.
(2000): Cat's claw inhibits TNF-alpha production and scavenges
free radicals: role in cytoprotection. Free Radic Biol Med 29:
71-78.
19. Lemaire I, Assinewe V, Cano P et al. (1999): Stimulation of
interleukin-1 and -6 production in alveolar macrophages by
neotropical liana, Uncaria tomentosa (Una de Gato). J Ethnopharmacol 64: 109-115.
20. Sheng Y, Pero R W, Amiri A et al. (1998): Induction of apoptosis and inhibition of proliferation in human tumor cells
treated with exstracts of Uncaria tomentosa. Anticancer Res
18: 3363-3368.
21. Riva L, Coradini D, di Fronzo G et al. (2001): The antiproliferative effects of Uncaria tomentosa extracts on growth of
breast cancer cell line. Anticancer Res 21: 2457-2462.
22. Wurm M, Kacani L, Laus G te al. (1998): Pentacyclic oxindole
alcaloids from Uncaria tomentosa induce human endothelial

Central European Journal of Immunology 2009; 34(3)

The effect of the bark water extract Uncaria tomentosa on the Pseudomonas aeruginosa infection in mice

cells to relase a lymphocyte-proliferation-regulating factor.
Planta Med 64: 701-704.
23. Santa Maria S, Lopez A, Diaz MM et al. (1997): Evaluation
of toxicity of Uncaria tomentosa by bioassays in vitro.
J Ethnopharmacol 57: 183-187.
24. Ccahuana-Vasquez RA, Santos SS, Koga-Ito CY et al. (2007):
Antimicrobial activity of Uncaria tomentosa against oral
human pathogens. Braz Oral Res 21: 46-50.
25. Allen-Hall L, Cano P, Arnason JT et al. (2007): Treatment of
THP-1 cells with Uncaria tomentosa extracts differentially
regulates the expression if IL-1beta and TNF-alpha. J Ethnopharmacol 109: 312-317.
26. Gonçalves C, Dinis T, Batista MT (2005): Antioxidant
properties of proanthocyanidins of Uncaria tomentosa bark
decoction: a mechanism for anti-inflammatory activity. Phytochemistry 66: 89-98.
27. Heitzmam E, Neto CC, Winiarz E et al. (2005): Ethnobotany,
phytochemistry and pharmacology of Uncaria (Rubiaceae).
Phytochemistry 66: 5-29.

28. Valente LMM (2006): Cat's claw Uncaria tomentosa (Willd.)
DC. and Uncaria guianensis (Aubl.) Gmel.: an overview of
their more relevant aspects. Fitos 2: 48-58.
29. Ccahuana-Vasquez RA, Santos SS, Koga-Ito CY et al. (2007):
Antimicrobial activity of Uncaria tomentosa against oral
human pathogens. Braz Oral Res 21: 46-50.
30. García R, Cayunao C, Bocic R et al. (2005): Antimicrobial
activity of isopteropodine. Z Naturforsch C: 60: 385-388.
31. Kloucek P, Polesny Z, Svobodova B et al. (2005): Antibacterial
screening of some Peruvian medicinal plants used in Callería
District. J Ethnopharmacol 99: 309-312.
32. Bany J, Zdanowska D, Skopiñska-Ró¿ewska E et al. (2009):
The effect of Rhodiola rosea extracts on the bacterial infection
in mice. Centr Eur J Immunol 34: 35-37.
33. Siwicki AK, Skopiñska-Ró¿ewska E, Hartwich M et al.
(2007): The influence of Rhodiola rosea extracts on nonspecific and specific cellular immunity in pig, rats and mice.
Centr Eur J Immunol 32: 84-91.

Central European Journal of Immunology 2009; 34(3)

165

