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EFFECT OF UNCARIA AND TABEBUIA EXTRACTS ON MOLECULAR
EPIDEMIOLOGICAL BIOMARKERS IN PATIENTS WITH
COLORECTAL CANCER
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The combined effect of surgical treatment and consumption of so-called “CoDTM tea” (containing Uncaria guianensis,
U. tomentosa and Tabebuia avellanedae) on expression of c-myc, Ha-ras, Bcl-2, Ki-ras and p53 key onco/suppressor
genes, the carbohydrate antigen (CA19-9) and carcino-embryonic antigen (CEA) tumour markers in blood samples
of patients with colorectal cancer (CRC) were investigated. Expression of genes followed the effect of the surgical
treatment combined with neoadjuvant chemotherapeutic treatment; this may predict the outcome of carcinoma.
Moreover their expressions might show possible additional effect of supportive therapy, e.g. CoD™ consumption.
The antioxidant capacity of blood was also examined. Blood samples were taken at the day of, and one week, 3, 6
and 12 months after the surgical treatment. During that period patients got 0.25 l standard portion of CoD™ tea three
times a day. The surgical treatment and neoadjuvant therapy were able to suppress the expression of c-myc, Ha-ras,
Bcl-2, Ki-ras, p53 genes up to the twelfth month. Moreover, CoD™ tea together with conventional treatment caused
a strong decrease in the expression of c-myc and Ha-ras oncogenes in comparison to the non-consumer control.
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In earlier studies the c-myc, Ha-ras and p53 onco/suppressor gene expressions in white blood
cell samples of patients with different types of CRC were compared to healthy controls
(EMBER et al., 1998a). This study proved that c-myc, Ha-ras and p53 key onco/tumour
suppressor gene expressions could be used as reliable biomarkers of certain haematological
malignancies, solid tumours, side-effects of cytostatic drug protocols, exposure to carcinogenic
agents and early biological effects in peripheral blood as well (EMBER et al., 1999;
SÁNCHEZPERNAUTE et al., 2005). On the other hand, Ki-ras and Bcl-2 gene expressions indicate
carcinogen exposure and apoptotic stages in animal experiments. Their over-expression
correlates signiﬁcantly to environmental pollution (e.g. ethylene oxide exposure) and it is an
earlier and more sensitive biomarker than chromosome aberration studies, as demonstrated
in animal experiments and in human cases as well (EMBER et al., 1998b; 1998c). Foregoing
animal experiments in sensitive CBA/Ca (H-2k) mice showed that different chemotherapeutic
protocols were able to increase the onco/suppressor gene expressions in vivo (EMBER et al.,
1995; 1998d; VARGA et al., 1991). CBA/Ca mice exposed to carcinogenic dimethylbenz[a]
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anthracene (DMBA) as a positive control increased expression of onco/suppressor genes
mentioned above (GYÖNGYI & SOMLYAI, 2000; PERJÉSI et al., 2000). Consumption of CoD™
tea was able to decrease the DMBA-induced over-expression of these genes, in animal
experiments (ORSÓS et al., 2007). It seems that the apoptotic effects of Uncaria extracts are
potentially chemopreventive.
Recent study shows the decrease of gene expressions of these molecular epidemiological
biomarkers in CRC patients together with the effect of CoD™ tea consumption. May CoD™
be a successful supportive therapy in the treatment of CRC, after/together treated with
surgical resection and conventional chemotherapy?
Continuing previous experiments we investigated the effect of conventional and
supportive therapy expanded with CoD™ tea consumption on the expression of c-myc, Haras, Bcl-2, Ki-ras and p53 onco/suppressor key genes from blood samples of CRC patients.
CA19-9 and CEA tumour markers were also examined. CoD™ tea contains Cat’s Claw
(Uncaria sp., U. tomentosa) and Palmer trumpet-tree (Tabebuia sp., T. avellanedae), from
which 17 alkaloid and kinolacid-glycosides, tannins and ﬂavonoids have been identiﬁed
(ORSÓS et al., 2007). According to KEPLINGER and co-workers (1999) the pentacyclic oxindol
alkaloids (POA) in vitro activate lymphocyte-proliferation regulating factor in endothelial
cells. T. avellanedae has saponin, ﬂavonoid, cumarin, and natural antibiotic content such as
lapachol (2-hydroxy-3-(3-methyl-2-butenyl)-1,4-naphthoquinone). Therefore the extract has
anti-inﬂammatory, antimicrobial and antineoplastic activities (DE MIRANDA et al., 2001). In
addition to the investigation of molecular epidemiological biomarkers we also investigated
the antioxidant capacity of blood samples of the patients.
1. Materials and methods
1.1. Patients and treatments.
Forty patients with CRC are presented in this study. They were operated in 2006 between 1
January and 31 December at the Clinic of Surgery, Medical School, University of Pécs.
Twenty patients were in the control group and 20 patients were in CoD™ (D/Eu reg. number:
PZN Deutschland: 4226037) tea consuming group. CoD™ consumers took 0.25 l standard
portion of CoD™ tea 3 times a day right after they were released from the hospital. Total
pentacyclic oxindol alkaloids (POA) quantity of CoD™ were 0.1–1.12% as CSAPI and coworkers (2008) determined earlier with HPLC in Uncaria extracts available in Hungary. The
proﬁle of the consumer and control groups were similar (age, sex), in the control group 9
female (mean age 60.25) and 11 male patients (mean age 57.16) and in the consumer group
7 female (mean age 53.25) and 13 male (mean age 58.36) were presented. The diagnosis of
both groups was right and left side colon cancer and rectal adenocarcinoma, with clinical
stages I, II, III. Preoperative neoadjuvant combined chemo- and radiotherapy (Ca-folate and
Fluorouracil (5-FU), 45 Gy radiation) was performed for advanced tumours of the anorectum.
The preoperative treatment was followed by a re-staging examination then patients underwent
resection: right and left side hemicolectomy, sigma resection or rectal resection and abdominoperineal extirpation for rectal cancers, according to location. After the resection they were
treated according to the DE GRAMONT protocol (1997). No intra- or postoperative major
complications were observed, all patients were emitted as recovered. All specimen samples
from the removed bowels were sent to histopathological analysis and the proper TNM stages
were deﬁned. Statistics were made with Chi-square test. Blood samples were taken at the day
of the emission from the hospital then after one week, 3, 6 and 12 months later. All of the
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licenses which are needed to perform this study were owned. CEA (indicated in ng ml–1) and
CA 19-9 (indicated in IU ml–1) serum levels were evaluated with ELISA (NovaTec
Immundiagnostica GmbH, Dietzenbach, Germany).
1.2. Antioxidant capacity and gene expression investigations
The antioxidant capacity of blood was examined with the deoxy-ribose degradation test. The
method of deoxy-ribose degradation test is based on spectrophotometric measurement of
thiobarbituric acid (TBA) derivatives of the reactive carbonyl compounds that are formed
during degradation of 2-deoxy-(D)-ribose by hydroxyl radicals (HO˙) generated in the
Fenton-reaction between iron(II)-ions and hydrogen peroxide (H2O2). In the presence of
hydroxyl radicals scavenger substances like antioxidants in the blood, the absorbance of
oxidized compounds decreases (ROZMER & PERJÉSI, 2005).
Total cellular RNA was isolated using TRIZOL reagent (Invitrogen, Paisley, Scotland,
UK). The concentration and quality of the RNA was checked by light absorption measurements
at 260/280 nm. RNA from each sample (10 g) was dot-blotted onto Hybond N+ nitrocellulose
membranes (ECL kit, Amersham, Little Chalfont, England) and hybridized with
chemiluminescent speciﬁc probes of c-myc, p53 Bcl-2, Ki-ras, Ha-ras genes (Prof. J.
Szeberényi, University of Pécs, Hungary). The RNA isolation, hybridization and detection
were performed according to the manufacturer’s instructions. The signals were detected on
X-ray ﬁlms as dots then they were quantiﬁed by Quantiscan software (Biosoft, Cambridge,
UK). Gene expressions were compared to beta-actin expression level and the differences
were given in percentages.
2. Results and discussion
2.1. Results
The molecular epidemiological biomarkers were measured at the date of the surgical
treatment, one week, 3 months, 6 months and 1 year later. We examined the expression of the
following key onco/suppressor genes: c-myc, Ha-ras, Bcl-2, Ki-ras and p53 genes. The
expression of onco/suppressor genes continuously decreased in CoD™ tea consumers and in
the control group as well (Fig. 1). During twelve months we observed a more intensive
decreasing of the gene expressions in the CoD™ tea group compared to the control group. At
the twelfth month this difference was signiﬁcant, especially in the expression of c-myc and
Ha-ras proto-oncogene decreased strongly compared to the non-consumer group. This
ﬁnding may be important in the prognosis of CRC. CA19-9 and CEA tumour markers did not
correlate to the results with other biomarker status, and the clinical stages detailed in this
study (Fig. 2). On the basis of the 2-deoxy-D-ribose degradation test the mean blood
antioxidant level was in both groups unsteady, but in CoD™ consuming group the absorbance
of oxidized compounds, in general, decreased slightly, so the mean of blood antioxidant
capacity increased (Fig. 3). Moreover in CoD™ consuming group already in one week after
surgical treatment – in contempt of surgical stress – the antioxidant capacity increased, by the
time in control the antioxidant capacity decreased in one week after surgical treatment
compared to the antioxidant capacity at the day of surgical treatment. In twelfth month after
surgical treatment the antioxidant capacity increased in both groups, in CoD™ consuming
group continuously, by the time in control group unsteady in comparison with the earlier
antioxidant capacity value of the same group.
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Fig. 1. Gene expression in CoDTM consumer group in comparison to the control group
(the arbitrary units are the gene expression as % of beta-actin). : Day of surgical treatment; : 1 week;
: 3 months; : 6 months; : 12 months
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Fig. 2. CEA (indicated in ng ml–1) and CA 19-9 (indicated in IU ml–1) tumour marker in CoDTM consumer group in
comparison to the control group. : CEA control; : CEA uncaria extract; : CA19-9 control;
: CA19-9 uncaria extract
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Fig. 3. Deoxy-ribose degradation test in CoDTM consumer group in comparison to the control group.
: Day of surgical treatment; : 1 week; : 3 months; : 6 months; : 12 months

2.2. Discussion
Low citotoxic activity of peripheral lymphocytes is correlated to decreasing expressions of
c-myc and Ha-ras oncogenes (LÖHR et al., 1986). PAHOLYUK and co-workers (2004) revealed
positive correlation between low citotoxic activity of peripheral lymphocytes and favourable
prognosis of CRC. Ki-ras and p53 genes activity of peripheral lymphocytes correlate via
interferon gamma (IFN-gamma) release to carcinomas prognosis, and therefore their mutation
is unfavourable (CARBONE et al., 2005; MARY, 2005). In an earlier investigation SÁNCHEZPERNAUTE and co-workers (2005) detected c-myc over-expression in 25% of CRC patients.
Independent of that marked elevations of the expression of the c-myc, Ha-ras and p53 genes
were seen in the peripheral leukocytes of patients with CRC when compared to the controls
(50 patients with other, non-malignant diseases) (CSONTOS et al., 2008). According to data of
SÁNCHEZ-PERNAUTE and co-workers (2005) and earlier studies of VARGA and co-workers
(1991) we can state, that the over-expression of these key onco/suppressor genes in CRC is
relevant. According to the data of WIERSTRA and ALVES (2008) c-myc is a key regulator of cell
proliferation, cell growth, differentiation and apoptosis as a transcription factor. Contrary to
expected of its own applied cytostatic therapy the surgical treatment combined with cytostatic
therapy caused decreasing of c-myc, Ha-ras, Bcl-2, Ki-ras and p53 key onco/suppressor gene
expressions (RAPOSA & VÁRKONYI, 1987; 1990). However, the increasing of Ki-ras gene
expression 12 months after surgical treatment is the result of both of the chemotherapeutical
protocol and CoD™ treatment. In patients treated with chemotherapeutic protocols 1–2%
secondary tumour may develop as a side-effect of the treatment (RAPOSA & VÁRKONYI, 1987,
1990; EMBER et al., 1997). The strong biological effects of Uncaria and Tabebuia species
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might answer the Ki-ras elevation as well, but synergizing with the chemotherapeutics might
be beneﬁcial to the whole treatment (DE MIRANDA et al., 2001; BENCSIK & BUDÁN, 2009).
On the other hand, blood antioxidant capacity level corresponds to the development of
cancer, as well. Serum antioxidant ( -tocopherol) activity and cholesterol level was found
signiﬁcantly decreased in stomach and colon cancer in comparison to the control (ABIAKA et
al., 2001). Moreover KAL and co-workers (2008) found accelerated tumour growth after
surgical stress in BN rats due to possible induced angiogenic cytokines. In a human study the
relevance of vascular endothelial growth factor (VEGF) as the predominant pro-angiogenic
cytokine in human malignancy was shown by LESLIE and co-workers (2006). KHATRI and coworkers (2004) demonstrated that oxidative stress can trigger in vivo an angiogenic switch
associated with experimental plaque progression and angiogenesis. These data refers to the
malignant effect of oxidative stress in patients with CRC through elevation of VEGF
expression (KHATRI et al., 2004). MAEDA and co-workers (2008) supposed an unknown
mechanism which by serial oral administration of low doses of lapachol (5–20 mg kg–1)
weakly, but signiﬁcantly suppressed metastasis. This mechanism could be corresponding to
the antioxidant effect of lapachol contained in CoD™. PILARSKI and co-workers (2006)
detected higher antioxidant activity of U. tomentosa bark extract in comparison to the other
extracts of fruits, vegetables, cereals and medicinal plants. The analysis included in niggling
study trolox equivalent antioxidant capacity (TEAC), peroxyl radical-trapping capacity
(PRTC), superoxyde radical scavenging activity (SOD) and quantiﬁcation of total tannins
(TT) and total phenolic compounds (TPC) (PILARSKI et al., 2006).
Signiﬁcant partial inhibitory activities were observed by ESTEVES-SOUZA and co-workers
(2007) for lapachol and methoxylapachol by inhibitory action on DNA-topoisomerase II-a.
According to RENOU and co-workers (2003) the cyclization products alpha and betalapachones new structure is based on the great electrophilicity of 1,4-quinoidal carbonyl
groups towards reagents containing nitrogen as nucleophilic centres, such as arylhydrazines.
The products can bind to DNA and redox properties refer to antineoplastic activity. According
to the results of the recent study these facts could be caused by lapachol combined or
independent of the effect on c-myc, Ha-ras, Bcl-2, Ki-ras and p53 onco/suppressor gene
expression. In this case molecular epidemiological biomarkers are more informal biomarkers
because they are more sensitive and responds earlier and more accurate on environment
effects (EMBER et al., 1998b; 1998c), carcinogen exposure for example than classical tumour
markers, so through their measurement is a better way to follow the fate of malignant tumours
in the respect of tertiary prevention and prediction.
3. Conclusions
Although the exact predictive effect of CoD™ consumption on the onco/suppressor gene
expression level and the outcome of CRC can be shown in a 5 years long follow up study, but
our results suggests that CoD™ consumption may be successful as supportive therapy on
patients with CRC. A long-term study is planned by our research group in order to declare the
potential chemopreventive effect of tested materials in further animal experiments and to
investigate these biomarkers on primary prevention level. They seem to be useful molecular
epidemiological biomarkers on tertiary prevention, as well (CSONTOS et al., 2008).
We can conclude that surgical treatment has an effect on CRC manifested by decreasing
onco/suppressor gene expression levels as well. Beyond that CoD™ consuming added to the
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therapy caused further and strong decreasing of onco/suppressor gene expressions at the
twelfth month compared to gene expression levels at the day of surgical treatment. So CoD™
consuming looks like successful as supportive therapy on patients with CRC by reducing
onco/suppressor gene expression levels.
Abbreviation list: CoD™ tea – “Claw of Dragon” tea; c-myc – v-myc myelocytomatosis
viral oncogene homolog; Ha-ras – v-Ha-ras Harvey rat sarcoma viral oncogene homolog;
Bcl-2 – B-cell CLL/lymphoma 2; Ki-ras – v-Ki-ras2 Kirstein rat sarcoma viral oncogene
homolog; p53 – tumour protein p53/ transformation related protein 53; CA19-9 – carbohydrate
antigen tumour marker; CEA – carcino-embryonic antigen tumour marker; CRC – colorectal
cancer; POA – pentacyclic oxindol alkaloids
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