
tea extract was examined in the spontaneous lung met-
astasis model of Colon 26 tumor and the spontaneous liv-
er metastasis model of RL male 1 tumor in BALB/c mice. 

 
 

Ⅰ. Materials and Methods 
1. Mice and tumor cells 

Male BALB/c mice at 7 weeks of age were purchased 
from Japan S L C.  The mice received intradermal inocula-
tions of BALB/c Meth-A fibrosarcoma as a solid tumor.  
RL male 1 cells derived from BALB/c lymphoma, and Co-
lon 26 cells derived from BALB/c colon carcinoma, were 
used as tumor cells with metastatic properties. 

 
2. TAHEEBO tea 

TAHEEBO, a bark tea, whose raw material is the pure 
inner bark of Tabebuia avellanedae （NOUZENKAZURA 
family）, and is harvested by Noguera Chagas Co., Federa-
tive Republic of Brazil, was provided by TAHEEBO Japan 
Co., Ltd.  Hot-water extracts of TAHEEBO, obtained by 
boiling 15 g of TAHEEBO tea in 900 mL of water either 
for 5 minutes or for 30 minutes, were used in the experi-
ment.  5-min boiled and 30-min boiled hot-water extracts 
contained 25 mg/mL and 75 mg/mL of naphthoquinones, 
respectively. 

 

Introduction 
 
We have confirmed that the administration of various 

biological response modifiers (BRMs) to primary tumors 
can cure not only the primary tumor itself, but also distant 
metastatic tumors, using a double grafted tumor system 
in mice that we developed.  In other words, in cases of pri-
mary tumor alone, the surgical resection of the tumor is 
an appropriate procedure.  However, in cases with distant 
metastatic tumors, particularly in the presence of meta-
static microtumors that are macroscopically unidentifi-
able, the surgical resection of the tumor will not lead to 
the treatment of the cancer, but rather lead to the initia-
tion of the proliferation of metastatic lesions.  Thus, the 
treatment of metastatic lesions is a significant issue in can-
cer therapy. 

Recently, it has been reported1) that the consumption of 
at least 10 cups of green tea, which contains catechin as 
the major ingredient, can prevent lung cancer.  We have 
studied the antimetastatic effect of a hot-water extract of 
TAHEEBO (TAHEEBO tea), which contains naphthoqui-
nones as the major ingredient and is widely consumed in 
Brazil, South America.  TAHEEBO tea is a hot-water ex-
tract from the bark of the NOUZENKAZURA tree whose 
scientific name is Tabebuia avellanedae.  The major ingre-
dient of TAHEEBO tea is the naphthoquinones shown in 
Fig. 1.  Ueda et al.3) reported that a naphthoquinone ex-
tracted from TAHEEBO tea suppresses the TPA-induced 
activation of the early antigen expression of EB virus and 
activates anti-tumor promoters in vitro. 

We investigated further the effect of TAHEEBO extract 
on in vitro invasion associated with cancer metastasis.  
Then, the metastasis-inhibitory activity of the TAHEEBO 
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8. RL male 1-induced spontaneous liver metastasis 
model  
1×106 cells of RL male 1 were inoculated subcutane-

ously in BALB/c mice.  Then, intratumoral administration 
of the TAHEEBO tea extract was given for three consecu-
tive days (on the 10th, 11th and 12th days) after inocula-
tion.  On the 19th day after inoculation, the number of liv-
er metastatic nodules was determined. 

 
 

7. Colon 26-induced spontaneous lung metastasis 
model 
1×105 cells of Colon 26 were inoculated subcutaneous-

ly into BALB/c mice.  Then, intratumoral administration 
of the TAHEEBO tea extract was given for three consecu-
tive days (on the 10th, 11th and 12th days) after inocula-
tion, followed by oral administration of 0.1 mL for the sub-
sequent 10 days.  On the 21st day after inoculation, the 
number of lung metastatic nodules was determined. 

 

the 21st day.  The comparisons in tumor size and in tu-
mor weight were performed by a t-test. 

 
5. Measurement of serum IAP (immunosuppressive 
acidic protein) level 
The serum IAP level following the intradermal adminis-

tration of the drug in BALB/c mice was measured by the 
single radial immunodiffusion method (SRID). 

 
6. Measurement of the invasion 

A BIOCOAT matrigel invasion chamber (Becton-Dick-
inson Labware) was used as a model for the basement 
membrane, which is an extracellular matrix underneath 
the cells that line the blood vessels.  As a tumor cell line, RL 
male 1 was used.  Cell suspension (1-2×105/200μmL) 
was placed on the matrigel-coated filter membrane that is 
contained in the upper chamber, and then the drug was 
added.  In the lower compartment, 500μmL of FCS-RPMI-
1640 was added.  After incubation at 37℃ for 24 to 72 
hours, the number of cells that had invaded the lower 
chamber through the filter with a pore size of 8μm was 
counted. 

 

3. Double grafted tumor system 
In this system, BALB/c mice receive simultaneous in-

tradermal inoculations of Meth-A in both the right (106 
cells) and left flanks (2×105 cells).  From the third day 
when the tumor in the right flank (assumed to be the pri-
mary tumor) becomes large enough to be palpable, intra-
tumoral administration of the drug is then started for 3 
consecutive days.  On the other hand, the non-treated dis-
tant tumor in the left flank (assumed to be a metastatic le-
sion) is observed for reduction in size.  As the control, a 
“single tumor system” was prepared by intradermally in-
oculating 2×105 cells of Meth-A only into the left flank, fol-
lowed by subcutaneous administration of the drug in the 
right side on the third day.  This control system was inclu-
ded in order to exclude the direct cure of the left tumor by 
the drug delivered through the blood flow. 

 
4. Evaluation of the anti-tumor effect 

The tumor diameter was measured daily following the 
tumor inoculation.  The tumor size was expressed in √
(major axis)× (minor axis) (mm).  The judgment was 
made based on the tumor size and the tumor weight on 
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5. Life-prolonging effect of TAHEEBO intratumorally 
administered to Colon 26-treated mice 
Colon 26 cells were inoculated subcutaneously in 

BALB/c mice.  Then, intratumoral administration of 0.1 
mL of the 5-min boiled TAHEEBO tea extract was given 
for three consecutive days from the 10th day after inocula-
tion.  As a result, a life-prolonging effect was observed as 
shown in Fig. 4. 

 

4. Effect of orally administered TAHEEBO on Colon 
26-induced spontaneous lung metastasis 
 Since the results of the investigation in Section 1 sug-

gested that TAHEEBO might suppress the metastasis 
also in spontaneous metastasis models, the following ex-
periment was performed. Colon 26 cells were inoculated 
subcutaneously in BALB/c mice.  Then, intratumoral ad-
ministration of 0.1 mL of the 5-min boiled TAHEEBO tea 
extract was given for three consecutive days from the 
10th day after inoculation when the tumor became suffi-
ciently large.  In addition, 10 oral administrations of 0.1 
mL of the TAHEEBO tea extract were given from the 8th 
to 12th day and 14th to 18th day after the tumor inocula-
tion.  On the 21st day after inoculation, the number of 
nodules metastasized to the lungs was determined.  The 
number of nodules was decreased from 8.4± 5.9 to 3.6±
3.4, showing significant suppression of metastasis in ani-
mals receiving concomitant oral treatment. 

 

2. Induction of IAP in serum by administration of 
TAHEEBO tea extract 
The results from Section 1 described above suggested 

the possibility of the involvement of immunological com-
petence in the growth inhibition of the left tumor.  There-
fore, the production of immunosuppressive acidic protein, 
IAP, which is produced by activated neutrophils and mac-
rophages, was investigated4).  As a result of the investiga-
tion on serum IAP by the 3-day intradermal administration 
of 0.1 mL of TAHEEBO tea 5-min boiled hot-water extract, 
the induction of IAP was observed as shown in Table 2. 

 
3. Inhibitory action of TAHEEBO tea extract on cancer 
cell invasions 
Regarding the suppression of the growth of the right 

tumor in Section 1, it was highly likely that the TAHEE-
BO tea extract would directly act on the tumor cells.  
Therefore, the inhibitory action of the TAHEEBO effect 
on in vitro invasion was investigated.  The RL male 1 cells 
derived from BALB/c lymphoma, were incubated for 24 
hours with the 5-min boiled and 30-min boiled hot-water 
extracts of TAHEEBO.  As a result, dose-dependent inhib-
ition of the cell invasion was observed, as shown in Fig. 3. 

 

Ⅱ. Experiment results 
1. Anti-tumor effect of intratumorally administered 
TAHEEBO in the “double grafted tumor system”  
From the 3rd day after inoculation of 0.1 mL of the tu-

mor cell suspension, three administrations of the 5-min 
extract of TAHEEBO tea were given to the right tumor 
for three consecutive days.  As a result, as shown in Table 
1 and Fig. 2, the growth of the left and right tumors was 
suppressed.  The right tumor disappeared in 3 out of 7 an-
imals, and also the left tumor, which received no intratu-
moral administration, disappeared in 1 out of 7 animals.  
On the other hand, in the “single tumor system,” the 3 
subcutaneous administrations of 0.1 mL of the TAHEEBO 
tea extract to the right side did not suppress the growth of 
the left tumor.  In other words, it is suggested that the ad-
ministration of TAHEEBO tea extract to the primary tumor 
can lead to the cure of distant tumors through the body’s 
immune functions, which is caused not by the direct ac-
tion of TAHEEBO tea on the distant tumor, but by the ac-
tion of the leukocyte and cytokine systems of the host4). 
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6. Effect on RL male 1-induced spontaneous liver 
metastasis 
The results from the investigation of Section 3 sugges-

ted that TAHEEBO might also prevent spontaneous liver 
metastasis in vivo.  Therefore, the following experiment 
was conducted.  RL male 1 cells were inoculated subcuta-
neously in BALB/c mice.  Then, intratumoral administra-
tion of 0.1 mL of the 5-min boiled TAHEEBO tea extract 
was given for three consecutive days from the 10th day 
when the tumor became sufficiently large.  On the 19th 
day, the weight and size of the primary tumor, the weight 
of the metastasized liver, and the number of metastatic 
nodules were determined.  As a result, TAHEEBO signifi-
cantly suppressed liver metastasis. 

Then, this experiment was repeated using 5-min and 30-
min boiled extracts of TAHEEBO tea.  As shown in Fig. 5, 
naphthoquinones significantly and dose dependently sup-
pressed liver metastasis of RL male 1 tumor. 

 

 
Ⅲ. Discussion 

 We investigated the most effective administration 
method for BRM.  As a result, we found that the adminis-
tration of BRM to the primary tumor in the ﾒdouble graf-
ted tumor systemﾓ can cure not only the primary tumor, 
but also distant metastatic tumors5). 

The results obtained this time revealed that the TA-
HEEBO extract suppresses the growth of right and left tu-
mors in the “double grafted tumor system” (Table 1 and 
Fig. 2), and induces IAP in serum (Table 2).  These re-
sults suggest that macrophages and neutrophils are acti-
vated by the administration of TAHEEBO tea and are in-
troduced into tumors, which triggers the series of cascade 
reactions involving cytokines and leukocytes, resulting in 
the suppression of the growth of distant metastatic tu-
mors6). 

On the other hand, it was considered possible that the 
TAHEEBO tea extract would also directly act on tumor 
cells.  Therefore, its inhibitory action on in vitro invasion 
was investigated.  As a result, marked inhibition of cell in-
vasion was observed as shown in Fig. 3.  Metastatic can-
cer cells possess enzymatic activities capable of degrading 
the components of the basal membrane, such as laminin, 
collagen, fibronectin, and heparan sulfate proteoglycan.  
Regarding this, it is suggested, from this invasion study, 
that these enzymatic activities may be suppressed by the 
TAHEEBO tea extract and therefore TAHEEBO may also 
be involved in the in vivo suppression of metastasis. 

Therefore, the in vivo inhibitory effect of the TAHEE-
BO tea extract was investigated in the spontaneous meta-
stasis model.  As a result, the TAHEEBO tea extract in-
hibited the metastasis of the RL male 1 tumor as shown in 
Table 3 and Fig. 5.  The details of the inhibitory mecha-
nism will be further investigated. 
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フランナフトキノン 

図１　TAHEEBO（タベブイア・アベラネダエ） 

南米産樹木茶タヒボ抽出物の抗腫瘍効果 
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