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[Fundamental and progressive findings of Brazilian herb plant, Taheebo, Tabebuia avellanedae]
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MEnglish translation

The Bignoniaceae plant Tabebuia avellanedae (taheebo) is
a large tree that reaches a height of 20-30 m, and a
native of the so-called Amazon region of South America,
which ranges from northern Brazil to northern Argentina.
The tree is known for its very dense wood; the trunk
sinks in water. Its inner bark, which is only about 7 mm
thick, has been used in traditional medicine since the time
of Incas for treating various diseases, and a wide range

of research on its usefulness is now in progress. For
near 20 years, we have been studying T. avellanedae
to examine its biological activity, particularly its
effectiveness against cancer, and have identified the
naphthoquinone NQS801"? as an anti-tumor
promoting compound. Currently, Taheebo is available
as a healthy beverage in Japan and its efficacy is
acknowledged by many people who consume
Taheebo.

The year before last, we knew that a clinical trial with
p-lapachone, one of the anticancer components
present in 7. avellanedae, advanced to phase II in USA,
and that p-lapachone was synthesized in bulk.
Presently p-lapachone is administered intravenously,
in a special form, to patients of intractable pancreatic
cancer and it appears that this compound is planned
to be developed as an anticancer drug.

Around the same time, a commercial product X6
(pronounced '"'by six', Taheebo Japan, Co.) was
developed. X6 is a designer food that was prepared
by adding a crude extract fraction containing signifi-
cant amounts of NQ801 and its analogs to improve
the effectiveness of the available commercial product
Taheebo extract (Taheebo Japan, Co.), which we have
been studying. Further, NQ801, which is biologically
superior to g-lapachone, has also been successfully
synthesized. * ¥ We report herein anti-proliferative
activity of X6 and NQS8O1. In addition, we also
describe some clinical cases.

The anti-proliferative activity of X6 was examined
using the human lung cancer cell line A549 and the
human breast cancer cell line MCF-7. The test
compound was added to 1 mL of basal medium at
the stage when the cells were completely attached to
the petri dish. After 3 days of reaction, all the cells
were collected and stained with trypan blue, the
viable cells were counted, and their morphology was
observed. Three replicate tests were done in each
case. The anti-proliferative effect of X6 was about 6
times that of the hitherto used Taheebo extract. The
cell morphology showed a clear change from the
usual fibroblast-like shape to a circular shape. The
proportion of circular cells was higher with X6, and
showed an increasing trend with increase in the X6
concentration used. These results suggested that X6
was more sensitive to these two types of cancer cells
than Taheebo extract. Unlike cytocidal action, this
morphological change is believed to maintain the
cells in the resting phase, one of the phases where
cell division is suppressed. Therefore, it is expected
that the different types of damage that X6 might
cause in vivo would be mild. Thus, X6 has the potential
to become a useful cancer preventive drug. We also
compared the effect of NQ801 on the two cancer cell
lines with that of current cancer drugs like S5FU and
mitomycin C. Although NQ801 had a low level of
cytocidal activity, it had no pronounced cytotoxicity
to normal human cells. Therefore, NQ801 also
appears to be a promising substance for medical use
as well as g-lapachone.
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We could confirm that both X6 and NQ801 had
significant antiproliferative activity. In the next step,
we investigated in vivo anti-tumor promoting activity
using two-stage mouse skin carcinogenesis test. In
this study model, hair is shaved from the backs of
SENCAR mice. One day after the shaving, an acetone
solution of DMBA is applied for initiating cancer.
One week later, TPA, a tumor promoter, is applied at
the same site. In our study, Taheebo extract, X6, or
NQ801, each 50 times the amount of TPA used, was
applied to the site one hour before applying the
tumor promoter, and the results were evaluated by
comparison with a positive control in which acetone
(solvent) alone was applied. Judging from the
incidence of tumor formation among the mice, and
the number of tumors, X6 had a stronger cancer
preventive effect than Taheebo extract, and NQ801
had a more pronounced inhibitory effect than X6.
Moreover, X6 had a delaying effect on tumor onset,
which suggested that its use could result in a delay
of tumor onset by several years. Compared to the
positive control, the tumor size was small in the X6
treated animals, suggesting that it had a protective
effect on the living body. Based on these results, we
are considering the use of Taheebo extract generally
for people who wish to improve their health, and X6
for treating people showing symptoms of cancer.
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In our ongoing studies for chemopreventive active constituent
from medicinal plants, Brazilian medicinal plant have
been screened using the in vitro synergestic assay indicated
by inhibitory effects on the induction of Epstein-Barr
virus early antigen (EBV-EA) by TPA. In this assay, Tabebuia
avellanedae(TA) and its including compounds exhibited the
potential inhibitory effects on EBV-EA activation with-
out strong cytotoxicity on Raji cells. In our experiments,
inhibitory effects of TA essence(TA ess.) and including
naphthoquinone, NQ801 were same as that of curcumin,
which is known anti-tumor promoting supplements. On
the basis of the results by the in vitro assay, the inhibitory
effects of these compounds were investigated in a two-stage
carcinogenesis test of mouse skin papilomas using DMBA
as an initiator and teleocindin as a another type potential
promoter. Teleocidin isolated from Streptomyces mediocidicus
and also exerts a broad spectrum of biological effects in
addition to tumor promoting activity in vivo with potencies
equivalent to those of TPA. In the present work, TA ess.
and NQ801 were topically applied for 1 hr. before the
each promotion treatment, using teleocidin and showed
inhibited mouse skin carcinogenesis promoted by indole
alkaloids type compounds. These active potency were
essentially identical with those produced by TPA and we
thought that TA ess. and NQ801 also might be as potential
as TPA in term of anti-tumor-promoting activity on
mouse skin against teleocidin. This is the first finding to
prove that usual medicinal plant may protect tumor pro-
moting potency from microbiological product.

M20095F11H12B~13H KE=a—3—IM-=a1—3—Y

WEAER

HHRE 6 DA THIRK 5 O ST T, 77V L S
FARE A TPAIZ KD FE B &N B aRER A Ak R ik CRsRL 7222
AIHMEHERLZ,

ZOFREBRTETIZ BN TAT - TRIIL L (TA) EZ IS EHE
N LAY, Rajifiig Com g2 R § 28 aL BA T
FifEf AR B XN S, bhbh DEERIZH W TITAD Tyt Y
Z(TA ess.) EZZIZHHINE T 7057 LA . NQSO 11,
KON T=AATHIH TV AN TH B2 IL73IV E RO M
EH 5, ZORERE NRERIEOR RERIZ, Zhon{b At
ZDMBAAFEBAA=ZL T—F—LL . FLAT Y v EXITh 5t
DIATDRBATAE—L—%HND VY AL B A
PR A AT 72, TLA YD VBB AN T IR R AVA TS
2706 WX T RO PURE P& IS TPAL [RIFEE DL
WA RTEDTHS, ZOFEERTIETA ess.ENQSO1EFEAA
THE—Z—FEAT SN 22T AV E—LT
AHTARZA T DRNBATOE—Z—IZF U CRIERA T2 LR
HIBHL 72, Z O WIS MEIZTPAIC KT L CIRIFEEE . TA ess. &
NQSOIATFLA Y VUKL CERIREA T HZ DRIz,
AT S TSR A  AEYIHR DFE B AT
TE—Z—ICHL CEHAR THBZ % D TURLIZED TH S,

1-85



